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USED IN 


USED IN | REVISION [1[г[э[а[5[е) 
A. VIDEO ERASE HEADS 







A. AST/PLAY HEADS 10017 102-18A 
B. VIDEO RECORD/PLAY HEADS B. RECORD/AST PLAY HEADS (VPT (VPR-80) 
C. VIDEO DUMMY HEADS (VPR-80) 
THESE FOUR MOUNTING FEET REST SEE FIG. 1 NOTE: 
ON THE SCANNER BASE AND ESTABLISH THE MISSING PORTION OF THIS BROKEN 
HEAD HEIGHT WITH RESPECT TO THE ТАРЕ. 


HEAD TIP BY COMPARISION WITH THE 


GOOD TIP BELOW SEE FIG. 6,9,10. 
FACTORY FIXTURE Ө Ж 


ALIGNED ТЇР PROJECTION 
SET SCREW. 


THESE TWO FACTORY FIXTURE 
ALIGNED SET SCREWS ESTABLISH 


1. HEAD HEIGHT WITHIN SHOE. 
2. HEAD AZIMUTH. 







SEE FIG. 1 


















SEE FIG, 1 
SEE FIG, 1 — 
TIP PROJECTION Ae: a "ao. 
ЛОКИ: y A: КУ THIS SET SCREW IS FACTORY 
9 A "m У FIXTURE ALIGNED TO ESTABLISH аи š Кыа; 
| | THE RELATIONSHIP OF THIS HEAD 


AST/RECORD HEAD 
BOTTOM VIEW 


TO ALL OTHERS WITHIN THE 
FIG, 1 SCANNER SEE FIG, 2 


AST ELEMENT 


FIG, 5 
VPR-1, VPR-2, AND VPR-3 AST/PLAYBACK HEAD 


HEAD CLAMP RAILS 


SCANNER HEAD MOUNTING 
REGISTRATION PIN SEAT. 


HEAD 
CONNECTOR PINS, 





HEAD CONNECTOR PINS 








VPR-80 
AST ELEMENT 





RECORD/AST PLAYBACK HEAD 







FIG, 4 NOTE: 
ҮРЕ 80 TWO TYPES OF AST ELEMENTS ARE CURRENTLY IN USE, 
THESE FACTORY PRESSED IN BALL BEARINGS в ARE NOT А О HEAD 
МАТЕ TO HARDENED INSERTS WITHIN THE RECORD/AST HEAD HEAD JUMPER WIRES AND INSULATING И БА ли и а THE TW 
SCANNER HEAD MOUNTING SYSTEM. THIS TOP VIEW STRIP WHICH ALLOW THE ELEMENT TO , 
ESTABLISHES THE RELATIONSHIP OF THIS ARTICULATE IN AN S CURVE AS IT DEFLECTS 1. PART NUMBER 
VIDEO HEAD TIP GAP TO ALL OTHERS PROVIDING OPTIMUM HEAD TO TAPE 
WITHIN THE SCANNER SEE FIG. 1. CONTACT IN SLO-MO. 2. ELEMENT SHAPE AS VIDEO HEAD TIP. 


1" VTR 


SCANNER HEADS 





MOUNTING SCREW HOLE 










GENERAL HEAD TIP CONSTRUCTION (CORE) 


SEE FIG. 1 


HEAD TIP IS CONTOURED 


TO MATCH SCANNER SURFACE 


CONTOUR 


HEAD WINDINGS 


HEAD NOTCH TO ESTABLISH 
ERASED OR RECORED TRACK 


WIDTH. 


FIG, 7 






SYNC HEAD MOUNTING SHOE 
USED IN 


A. SYNC RECORD/PLAY HEADS 
B. SYNC DUMMY HEADS 


DUMMY HEAD TIP 
NOTE ABSENCE 
OF HEAD WINDINGS. 


ee SEE FIG, 1 





VIDEO HEAD ТІР IS BONDED TO —— 


TIP SUPPORT.IN THIS CASE THE 
AST ELEMENT, 


HEAD GAP DEPTH (LIFE) 
(. 0013 TYPICAL) 


FIG. 8 HEAD TIP CORE 


[ыссы 


HEAD GAP 2: | 
THE CAP IS FILLED WITH GLASS 
TO ADD STRENGTH AND PREVENT 
ENTRY OF FOREIGN MATERIAL. 


1400627-02 
1400626-02 


1401166-05 
1401161-05 


1401165-06 
1401160-06 


1401169-06 
1401164-06 


1401168-06 
1401163-06 


1401170-07 
1451210 


1451200 
1451220 


HEAD PART NUMBERS 


AUTOMATIC SCAN TRACKING HEAD, 50 Hz \ A VIDEO RECORD/PLAY HEAD 
AUTOMATIC SCAN TRACKING HEAD, 60 Hz IS USED IN NON AST SYSTEMS. 


VIDEO RECORD/PLAY HEAD, 50 Hz 
VIDEO RECORD/PLAY HEAD, 60 Hz 


VIDEO ERASE HEAD, 50 Hz 
VIDEO ERASE HEAD, 60 Hz 


SYNC RECORD/PLAY HEAD, 50 Hz 
SYNC RECORD/PLAY HEAD, 60 Hz 


SYNC ERASE HEAD, 50 Hz 
SYNC ERASE HEAD, 60 Hz 


SYNC DUMMY HEAD & REE HEADS USED IN NON-SYNC VERS). 
VIDEO DUMMY HEAD (VTR-80) (INSTALLED IN THE PLAY HEAD POSITION ONLY). 


AUTOMATIC SCAN TRACKING HEAD 60 Hz (VTR-80), | A VIDEO RECORD/PLAY HEAD 

AUTOMATIC SCAN TRACKING HEAD 50 Hz (VPR-80), (САМ ВЕ USED IF CORRECT HEAD 
IS NOT AVAILABLE, TURN OFF 
AST USE THE CENTER TWO PINS 
OF THE HEAD CONNECTOR, 


A PORTION OF THIS HEAD 
TIP IS BROKEN AND MISSING 
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HEAD BONDING 
IS FRACTURED, 





FIG. 9 
DAMAGED VIDEO HEAD TIP (ALSO SEE FIG, 5) 








| ЕРОХУ IS USED TO 
74------ SECURE AND PROTECT 

қ THE HEAD WINDINGS, 

THE EPOXY DOES NOT 
EXTEND TO THE HEAD TIP, 


% 


FIG, 10 
GOOD VPR-80 RECORD/AST HEAD TIP 


VIDEO HEAD TIP CLEANING 


1. MOISTEN A COTTON SWAB WITH AMPEX 
HEAD CLEANER AMPEX PART # 087-007. 


2. GENTLY RUB THE HEAD TIP IN THE 
DIRECTION THE HEAD TIP CONTACTS 
THE TAPE IN NORMAL OPERATION, 


3. AMPEX HEAD CLEANER IS PRIMARILY 
XYLENE WHICH WILL AGGRESSIVELY 
DESOLVE THE TAPE POLYESTER BACK 
FILM AND THE BINDER SYSTEM, 


NOTE: 


1. THE FOUR VIDEO HEAD MOUNTING FEET 
AND THEIR COMPANION SURFACES WITHIN 
THE SCANNER MUST BE THOROUGHLY CLEANED 
WHENEVER A HEAD IS REMOVED OR REPLACED 
SEE FIG. 1,5,6. 


1" VTR 


SCANNER HEADS 





АМРЕХ талпыныс ———————— 


10017 "V-0287G 


HOW NOT TO BE FRIGHTENED BY MICROPROCESSORS 
by 


E.S. BUSBY 


It might help to explain the title if | told you that | once debated against the premise that “ай fear stems 
from ignorance". | lost, convinced that at least we are much more comfortable about things we know 
about. This paper is not very technical, and is intended to be of help to those who know what an oscil- 
loscope is, but don't know where to stick the probe. Relax, this won't hurt. 


Since а microprocessor is not a computer, | won't talk about computers but about the use of a micropro- 
cessor to perform machine control logic, in, for example, a video recorder. In the simple days of video 
recording, most logic inputs came via the human finger, and the controlled devices, brakes, motors, and 
the like were slow. Control logic was performed by switch contacts and relays. It was slow by today's 
standards, but fast enough. 


Relays were supplanted by digital logic, AND gates, OR gates, and other functions. They were embar- 
rassingly fast. With all that time at hand, it is more efficient to share time on a single logic device and 
create any kind of gate or counter you need. Such is a microprocessor. 


Most logic chips used today come in four-packs. Whatever it does, it does to four wires at once. Most 
of the microprocessors you will find in video recorders treat eight wires at once. If the state of each wire 
is called a binary BIT, then a collection of eight of them is called a BYTE, 16 of them a WORD, and four, 
a NIBBLE. inside our device exists at least one eight-bit storage register which can be told to be an eight- 
wide AND, OR, COUNTER, SHIFT REGISTER, LATCH, or ADDER. It is called an ACCUMULATOR, 
and associated with it is a very important register called the STATUS REGISTER whose bits tell you 
whether the last thing the accumulator did resulted in all zeros or not, was negative or not, or resulted in 
a carry or a borrow. There is at least one 16-bit counter and usually a small collection of handy eight-bit 
storage registers as well. There are eight pins on the device through which it is told what to do, what to do 
it to, and on which appear the results. These eight pins are called the DATA BUS, which is bi-directional, 
that is, the device can listen to these pins or talk to them. 


To explain the rest of the wires, | invite you to imagine a little scenario. You have an office. Outside is 
a waiting room. Inside, by the door, are a red light, a shrill doorbell which you can't turn off, and a pleas- 
and one which you can. These connect to buttons outside. The one connected to the red light is labelled 
“ВЕЗЕТ”, The one for the shrill bell is labelled "UNMASKABLE INTERRUPT”. The one for the nice 
bell is labelled "MASKABLE INTERRUPT”, | 


There is a clock on the wall. Normally, every time it ticks, you do something. You have a desk. On it isa 
blotter where you do most of your work, along with several paper baskets which hold one sheet each. 
You have a counter on your desk. Outside, but connected to your desk, is a file cabinet. In that cabinet 
are up to 256 file folders, numbered 0 through 255. In each folder are 256 sheets of paper, also numbered 
0 through 255. On each sheet are eight marks, which may be any combination of ones or zeros. You are 
never allowed to remove anything from the cabinet. You can make all the copies you want, however, 
and in part of the cabinet are some file folders that you can write on once you've read them. 
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These writable sheets comprise a random access memory, or RAM. The copy-only sheets are read-only 
memory, or ROM. Eight wires connect the cabinet to your desk for the purpose of copying sheets, one 
for each mark. 16 wires connect the cabinet to your desk counter. Eight of them define one folder, and 
the other eight pick out one sheet in that folder. These wires are controlled by you alone. You either 
talk on them or stay silent, but you never listen to them. At least one small part of your cabinet contains 
no paper. Instead, some ordinary logic attached to your 16 counter wires, called the ADDRESS BUS, rec- 
ognizes when you access the empty locations, and either remembers what you said, if you were talking, or 
sends you eight bits of something if you were listening. This is the way you communicate with the 
outside world. А small number of your writable sheets are reserved for temporary storage of sheets 
(scratchpad) which would otherwise clutter your desk. A cluttered desk is forbidden. 


Now let's start a day's work. You enter your office. it is dark and cold. The electrician comes, turns on 
your heat, and pushes the reset button. Your clock starts ticking, and the red light goes on. You have a 
blind, instinctive urge to go to your desk counter and put the number in it that you inherited from your 
maker and wait for the red light to go out. When it does, you copy the sheet from the cabinet pointed to 
by your counter. It is your first instruction of the day. It is and must be an instruction, for the only 
way to tell which addresses are instructions, is to make sure the first address always is one. Almost invar- 
iably, this is an instruction to read the next two sheets in the cabinet, form a 16 bit word from them, and 
stuff it into your desk counter, thereby pointing to a different part of the cabinet. This location is where 
the first instruction of the main program resides. It is in the ROM. 


The next few instructions cause you to make your area safe and orderly. Turn on the brakes, turn off all 
motors and lights, and erase any confusing contents from your writable sheets. You then ask the outside 
world to send you the state of any jumper-selected options, for example 525 or 625 lines, SECAM or PAL, 
and ask if the tape is moving. This last may seem absurd, but consider that you might be waking up after 
a short power dip during rewind. 


So far, you have used only one means of communication. The second one is about to happen. A man in a 
hurry named "frame pulse" rings your shrill doorbell. | must now introduce a second desk counter. You 
set it while you were tidying up, and it points to a small part of the writable sheets. М is an automatic 
counter. After you write something on one of those sheets to which it points, it decreases one. When you 
want to copy from there, it advances one, and lets you copy. Thus this part of the cabinet appears as if it 
were a stack of sheets on your desk, with the most recent copy stacked on top. It is, in fact, called a 
STACK, and the counter that points to it is called the STACK POINTER. 


When you finish the one step you are doing, you become aware of the shrill bell. Automatically, you 
store away your desk counter's two bytes onto the stack. You now set your desk counter to another built- 
in number which you inherited. Just as in the case of waking up, you go there to find out not WHAT to 
do, but rather WHERE to go to find out what to do next. This is called a VECTOR, in this case an 
INTERRUPT VECTOR since you were interrupted by the doorbell. There is a separate vector for the 
pleasant bell. s 


The job you were doing before the doorbell rang is called the BACKGROUND TASK. Now, as a result of 
the frame pulse interrupt, you are doing an INTERRUPT SERVICE ROUTINE, perhaps updating the time 
code generator. If more than one person knows where the doorbell button is, you must ask: "who's 
there" when it rings. This is easy enough, since there is another means of talking and listening to the 
world outside. 
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So your day goes, listening to buttons, sensors, and time code readers...answering the door to handle time 
related tasks...sensibly waking up and going to sleep. You who know better might notice that | have not 
included two tasks for which microprocessors are not well adapted. These are: doing anything really fast, 
and marking time. Marking time means watching the clock and counting ticks. It leaves too little time for 


proper work. 


For these tasks, we hire underlings who sit in the waiting room and do specific not-so-smart tasks, They are 
called PERIPHERALS. One is a set of eight-bit input/output ports. They connect to the outside world 
and are programmable only to the extent that they can be told to talk or listen. Another will accept a byte 
and send it out one bit at a time in teletype format and will accept serial data and tell when it has a byte- 
full. Another is a timer chip which has several fairly large counters, which, given a number, can act as a 
digital one-shot, or supply low-frequency square waves derived from the same clock as the one on your 
wall. It can be used to measure the time between pulses, as in the case of determining tape speed by 
looking at tachometer pulses. 


There is even a chip which will generate sync pulses, blanking, and legible characters on a raster-scan TV. It 
communicates with you in a way | haven't mentioned before, equivalent to an intelligent secretary who 
manages your file cabinet. She is a direct memory access controller, or MDA. You send her to a starting 
place in the file cabinet and tell her how many sheets to copy and send. She then politely asks you to shut 
up while she does her job. You, if you agree, wave OK (on a special pin), and shut down your address bus 
so the DMA device can riffle through your file cabinet, copying at about one microsecond per sheet. This 
represents the only case where you pass control of your file cabinet to anyone else. 


There are three classes of things you have to do. The simplest are those you can do right on your desk. 
Move something from a basket to the blotter in front of you, or add something to what's in front of you, 
or compare something in a basket to what's in front of you. These tasks require only one byte of instruc- 
tion. Others require two byes; what to do, and something to do it TO that still lives in the cabinet. A 
third class takes three bytes...what to do, and WHERE to GO to do it. The major decision-making power 
of the device is the ability to leave the normal sequence of instructions, and JUMP to a new set elsewhere 
in the cabinet. 

When your boss says: "come to the front office", that is an UNCONDITIONAL jump. If he says: "come 
when you have a minute", that is a CONDITIONAL jump. If he says "show this visitor around like you've 
done before, then get back to work”, that is a SUBROUTINE jump, or subroutine CALL. The difference 
is in whether you bother to remember what you were doing and where you were doing it. Jumps and calls 
can be based on the status register on your blotter. Jump if the answer were true, or if false. Jump if the 
result were too big or too small...the list is long. In this ability lies the greatest power of a microprocessor. 


There may come the day when you get sick, or someone fouls up your file cabinet or someone outside lies 
to you, or thinks that you are lying to him, and the doctor is called. You are now that doctor, probably 
unable to even converse with your patient. Tom s what you do with your stethoscope: 

First.....ls the patient warm?...check the power and ground pins. 

Second.....Is his heart beating?...check the clock. 


Third.....ls anyone leaning on the reset or interrupt buttons? 


Fourth.....Check the data bus. All line should be wiggling. 
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Fifth.....Check the address bus....most of them should be wiggling. 
Sixth.....Check the input ports....is someone out there lying? 
Seventh.....Check the output ports...are they speaking? 


Major components of the system are often mounted in sockets. Pry them out and reinsert them to assure 
good contact, If you are lucky, the system includes a self-diagnostic program which can further isolate the 
problem. About the worst that can happen is that someone has messed up the file cabinet. Most of the 
ROM memories used in the systems familiar to us are the ultraviolet eraseable types, programmed by the 
machine's designer. When programmed, the programming device calculates a check sum of its contents. If 
you have a programmer like his, ask for the sum, and check your memory. If not, compare your suspect 
memory against one from an identical machine. Use a ROM programmer, or simply swap them. 


If you are adept at programming, it is tempting to insist that the manufacturer suppy you with a copy of 
his SOURCE LISTING, an annotated list of each step of the program with comments as to what the pro- 
grammer intended, usually with the thought of modifying it to tailor it to your particular needs. You will 
find him reluctant to do so. He put in several man/years generating it, and de-bugging it. He swears by it 
and will support it. He fears that it will fall into the hands of competitors, and the last thing he wants is 
several versions of it out in the field, each with its own set of problems which require the attention of his 
technical support. 


If you feel thé need to be sufficiently knowledgeable so those who already know about these things can't 
snow you under, | have this advice: buy yourself a home computer. It will probably wake up speaking a 
language called BASIC. Learn it...it doesn't take long, but do buy ап ASSEMBLER for it, a program which 
puts you in more intimate touch with the innards of the device, and start writing some simple programs in 
the machine's own language. Don't worry that it uses a different microprocessor than the one used in your 
equipment at work. Broadly speaking, if you've seen one, you've seen them all. Alternatively, buy or bor- 
row a microprocessor training course which includes at least a processor and numberic keyboard. It's like 
learning to bake bread. Books are not enough; you must get your hands in it. 
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SUMMARY OF VPR-3 FIELD ENGINEERING BULLETINS 
1. OBTAINING FEB'S 


H your facility is not receiving Field Engineering Bulletins applicable to your 
equipment contact the nearest AMPEX field office, or write to: 
AMPEX CORPORATION 
Video Technical Support Group 
401 Broadway 
Redwood City, California 94063-3199 USA 
M.S. 3-46 
Include system name, model number, serial number, date of purchase, name 
and address of your organization. Include the job function to which 
communication should be addressed. 


2. COST 


AMPEX Corporation provides product improvement and update information 
through Field Engineering Bulletins for all Audio-Video Products to its 
customers worldwide. This service reflects AMPEX's policy of after sales 
support to insure that maximum performance and reliability is realized by 
our users. In supplying this information, AMPEX Corporation assumes no 
obligation or responsibility to supply parts or perform the modifications. 
Parts may be purchased through AMPEX, and installation assistance can be 
obtained through your local AMPEX regional office at current AMPEX Field 
Engineering rates. 


3. APPLICABILITY AND RECORDS 


Some bulletins provide improved performance, others are applicable only for 
particular equipment applications. Read the entire FEB before starting any 
work, and check schematics and parts lists. 


4. SUMMARIES 


These summaries prepared by the training department are not intended to be 
used in perfoming the modifications. They summarize the bulletin and 
provide information on the necessity for the modification, serial or assembly 
number applicability, and circuit effects. 
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5. FEB 60929 (8403-01) MODULATOR CLAMP MODIFICATION 
l. Applicable, to Modulator, РМА 1, рт 1467010-01(NTSC) апа p/n 
1467013-01(PAL). 


2. The modification prevents possible mis-function of the input clamp. 


3. On all VPR-3's shipped before February 1 1984, verify that PWA Pin 
89 is disconnected from ground. Verify that PWA Pin 80 is isolated. 
Leave pin 70 connected to R 319. 


6. FEB 60941 (8405-03) PLAYBACK SYNC PWA PROM CHANGE 
l. Applicable to Playback Sync PWA 6, p/n 1467060-01 through -03. 


2. А new control prom, p/n 1467400-04 (U46) contains timing information 
to ensure proper playback phasing in Edit mode. 


7. FEB 60942 (8405-04 CONTROL TRACK AND CAPSTAN SERVO PWA 
ADJUSTMENT 
l. This procedure applies to all 525 Line Standard Control Track and 
Capstan Servo PWA 15, p/n 1467150. 


2.  Mis-adjustment of the control track slicers can cause improper 
operation of the tape timer or time code reader. 


3. ‘With PWA 15 on an extender, and the VPR-3 in STOP, not READY 
(capstan not servoed), adjust R 107 for -25 mV at TP 4, and R 108 
for * 25 mV at TP 1. Return PWA 15 to the card slot and verify 
proper operation of tape timer and time code reader. 


8. FEB 60943 (8405-05) TAPE REMAINING PWA MODIFICATION 
l. Applicable to Tape Remaining PWA 19, p/n 1467223-01 through -04. 


2. То improve the sensitivity of the line voltage indication, replace 1 k 
ohm resistors R17 and R21 with two 21 k, 1/8 W, 1$ MF resistors, 
Ampex p/n 062-559. 


9. FEB 60944 (8405-06) INPUT VIDEO CLAMP IMPROVEMENT 
š 1. See FEB 60929 


10. FEB 60945 (8405-07) AUDIO FREQUENCY RESPONSE IMPROVEMENT 
1. Applicable to Audio PWA p/n 1467080-01 


2. The following component values are changed to improve the audio 
response to 18 kHz: 
- C128 and C112 to 680 pf, 300 volt mica, p/n 034-677 


- R259 and R328 to 3.92 kOhm 1/8 W, 1%, p/n 062-961 
- R294 to 100 Ohms, 1/4 W, 5%, p/n 066-812 
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11. FEB 60946 (8405-08) VIDEO ERASE IMPROVEMENT 
1. Applicable to Audio Control PWA 12, p/n 1467120-01 through -05 


2. The circuit changes provide increased video erase margin: 
- Replace C72 with a 0.1 uF, 50v, 20$ cer. capacitor, p/n 
064-653 


- Replace R43 and R148 with 10 kOhm, 1/4 W, 5$, p/n 066-830 


- Cut the trace connecting ЕШ to R110, and add a wire from the 
free end of R111 (100 kOhm) to the junction of C42 and 028. 


12. FEB 60947 (8405-09) AUDIO 3 TIME CODE IMPROVEMENT 
1. Applicable to Audio 3 PWA p/n 1467106-01 and -02 


2. To improve the reading of time code at shuttle speeds, remove and 
discard C69 (51 pF) and C168 (560 pF), and replace R104 with a 10 
kOhm. 1/8 W, 1$, p/n 062-983. 


13. FEB 60948 (8405-10(REPLACED BY FEB 60970) AST/24 VOLT POWER 
SUPPLY RELIABILITY IMPROVEMENT 
1. .Applicable to AST/24V SUPPLY РИА p/n 1467320-01 


2. Circuit changes are made to increase immunity to transients on the 
. +13 volts during power up. 


14. FEB 60949 (8405-11) REFERENCE GENERATOR 625 TIMING MODIFICATION 
l. Applicable to Reference Generator PWA 16, p/n 1467217-01 through 
-03. 


2. Wiring changes are made to eliminate a timing error caused by 
improper artwork. 


15. FEB 60950 (8405-12) PLAYBACK SYNC PROM CHANGE (PAL) 
l. Applicable to PAL System Playback Sync PWA 6 p/n 1467050-05 


2. Vertical Prom U22 is replaced with p/n 1467404-02 to improve vertical 
servo performance. 


16. FEB 60951 (8405-13) MOTHER BOARD WIRING ERROR 
1. Applicable to electronics mother board assembly РИА p/n 1467420-01 
through -03. 


2. То eliminate a possible wiring error and allow the VITC accessory to 
receive the blanking command, verify that there is no connection 
between ХАЈ-80 and XA18-10, and remove if necessary. Verify that 
there is а connection from ХА1-80 to ХА18-70. 


17. FEB 60952 (8405-14) MONITOR AUDIO CROSSTALK REDUCTION 
1. Applicable to Audio Control PWA 12, p/n 1467120-01 through -07. 


2. The changes will reduce the audio crosstalk from the monitor head. 
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Selected Tape Timer. F = TSO speed varies between & 511; this is 


the time in seconds/hour that tape speed 


will be changed in TSO play. Control 
- i i track lock is maintained. The speed 
225 change is controlled with the Knob, То 


determine the TSO number for program 
lengths other than 1 hour: 


tti 00,00,23,12 +3 


525: 

tso no= ( 120 X (time change) 
(pgm length in sec) ( inframe ) 

slewb slewf Varspd Lrsegq Zfnrz 625: 

#80 no= ( 144 )X (time change) 
(pgm length in sec) ( in frame ) 





Variable speed indicator 


Retards playback Zeus freeze menu see controlled by knob, 


by 1 frame on Zeus menus for detail, 
each press, 





Selects tape speed override 


(TSO) mode. When selected, 
Advances playback by 1 display is reverse. Must be 
frame on each press, in this menu before [tso | 
can be activated.. 


Variable speed indicator Gives duration of learned . Variable speed indicator 
controlled by Knob, sequence, max. 2: :  : controlled by knob. 
Selected tape 
tcr 01:13;24;09 +2 field tt2 23345326313 dur 0:00:00 -0.46 


en 00,00,00,00 ex 00,00,00,00 


-ір1 172p! 2р1 Return to clear learn entr» rplay exit end 
--- —— DEB J — етс. VSO Menu. -- — — жапы SSC — — 


Clears previously Loads entry point oe as point зара to 
i as for Entry. enu, 
Selects variable tracking learned sequences, ee дуг keypad y 
allowing manual tracking Automatically loaded Automatically loaded 
with the knob, at start of LEARN at the end of LEARN 
with selected tt. with selected tape 

timer. 


















Activates 1x reverse, 1/2 PLAY and 2x 
PLAY speed. AH these modes are control 
track locked, If activated, display is 
reversed. Must be in this menu before 
,mode can be activated, If return to HOME 
while playing in one of these modes, a 
NON-STANDARD SERVO is displayed, 





Allows a variable speed sequence 
tobelearned. Upto2: : : 
Learn commences once this key 


Allows replay of a learned 
sequence by pressing this 
key and VARIABLE PLAY, 






has been pressed, and VARIABLE 
PLAY MODE, 


Toggles between AST 
Field and Frame replay 





in variable speeds be- 
tween -1/4x and 2 1/4х 
Play. 
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18. FEB 60954 (8405-16) CONTROL TRACK/CAPSTAN SERVO MODIFICATION 
l. Applicable to Control Track/Capstan Servo. РМА 15, 525 p/n 
1467150-01 through -05, 625 p/n 1467153-01 through -05. š 


2. Implementing the recommended circuit changes eliminates the need to 
select components when replacing IC's 045 and 052. 


19. FEB 60961 (8406-19) AST PROM CHANGE 
l. Applicable to AST Servo PWA 7, p/n 1467070-01 through -03. 


2. The change allows the AST head to be servo controlled while the 
VPR-3 is in Record Mode to prevent the possibility of an occasional 
off-track condition, which could appear as a loss of RF. 


3. The following Proms are changed: 
- U 18 to a 1467412-02 


- U 27 to a 1467413-02 
- U 86 to a 1467416-02 


20. FEB 60962 (8407-02) TIME CODE READER/GENERATOR MODIFICATION -05 
1. Applicable to Time Code Reader/generator PWA 18, p/n 1367180-01 
through -04. 


2. Circuit changes improve the recorded time code waveform and prevent 
high frequency oscillation in character generator video. 


21. FEB 60963 98407-20 (8407-20) TIME CODE READER MODIFICATION -06 
l. Applicable to Time Code Reader/generator PWA 18 p/n 1467180-01 
through -05. 


2. Replacing 047, PROM, TC Reader, Program, with p/n 1467457-02 
improves drop frame/full frame operation. 


3. FEB 60964 replaces U47 with a -03 version. 


22. FEB 60964 (8407-21) TIME CODE READER/GENERATOR MODIFICATION 
l. Applicable to Time Code Reader/generator PWA 18 p/n 1467180-01 
through -06. 


2. This change corrects character irregularities and compensates for noise 
on the reset line. 


3. Add a capacitor, 0.1 microfarad, 50 V, 20$, Mono, p/n 064-653, from | 
ground to the junction of 074 pin 8 and R103. The capacitor is 
designated C 88. | 


4. Replace U 24, PROM, TC Reader, Font, with p/n 1467455-02. 
Replace U 47, PROM, TC Reader, Program, with p/n 1467457-03. 
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23. FEB 60969 (8408-22) AST/24 V SUPPLY POWER FAIL MODIFICATIONS. 
1. Applicable to AST/24 V Regulator PWA p/n 1467320-01, 02 


2. The modification ensures a power fail command if the vacuum 
compressor stalls due to low voltage, It also ensures a CPU reset 
after a power failure. 


24. FEB 60970 (8405-10B) AST/24 V SUPPLY RELIABILITY IMPROVEMENT 
(REPLACES FEB 609480 "E 
1. Applicable to AST/24 V Supply PWA p/n 1467320-01 


2. The modification increases immunity to noise on the + 13 V line, and 
increases reliability during power-up. 


25. FEB 60975 (8409-23) RECOMMENDED AIR SYSTEM MAINTENANCE - VPR-3 
1. Applicable to all VPR-3 


2. The air system of the VPR-3 is equipped with two five micron air 
filters. Under normal conditions they should be replaced at least 
every 500 hours. 


26. FEB 60977 (8410-26) AUDIO CHANGES TO AUDIO PWA 3 
1. Applicable to Audio 3 PWA (slot 10) p/n 1467080-01. It should be 
remarked p/n 1467106-06. 


2. The modification creates an Audio 3 PWA for primary use with the 
Time Code Generator/Reader. It provides reliable reading of time code 
at shuttle speeds, resonates and widens the range of a transformer, 
and improves high frequency equalization. 


27. FEB 60980 (8410-24) C. T. AND CAPSTAN SERVO COUNTER MOD (625) 
1. Applicable to Control Track and Capstan Servo РИА 1467156-01 
through -04 (625). 


22. The modification prevents an erroneous loss of control track pulses 
which can cause the TBC to switch to the Color Processor 
momentarily (the VPR-3 generates a VARIABLE command). 


3. The preload of counter U 49 is modified. Cut traces at U49-4 and 
U49-5 to isolate these pins from ground, and connect the two pins to 
+ 5 V. Cut the trace to U49-6 to isolate it from + 5V, and connect 
U49-6 to ground. 


28. FEB 60981 (8410-25) COLOR FRAMING AND SERVO IMPROVEMENT (525) 
1. Applicable to Control Track and Capstan Servo РМА 1467150-01 
through -08 (NTSC). See FEB 61050 for added information. 


2. А small change is made to insure proper color frame start (AST 
normal) and improve capstan servo response in slow acceleration. 
- Remove capacitor C118. 


- Cut the trace from U44-3, isolating pin 3. 


- Adda 220 К, 5%, 4 W resistor, AMPEX p/n 066-913, from U44-3 
to the trace which was cut. The trace goes to U79-9 and 
U45-6. 
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FEB 60986 (8411-27) PREVENTION OF DEMOD WHITE FLASHES. 


1. 


FEB 


FEB 


2. 


FEB 
1 . 


FEB 
1. 


2. 


Applicable to Demodulator PWA  1467020-01,02 (NTSC) and PWA 
1467023-01 through 03 (625). Replaced by FEB 61095. 


The demodulator clamp circuit is improved to prevent white flashes 
during playback. Adjustment range of the video level meter is also 
improved. : 


60987 (8411-28) TIME CODE READING IMPROVEMENT. 


Applicable to Audio PWA 1467083-01 through -09. 


То : improve the recovery of time code in fast wind modes, three 
component values are changed. R 387 (10 K) is replaced with a 47 
ohm, 2 W, C.F., 5$ Resistor, Ampex p/n 066-938. C 135 (200 pf) is 
replaced by a capacitor, Cer. mono, 270 pf, 50 V, 1$, Ampex p/n 
064-726. C 166 (680 pf) is replaced with capacitor, Cer., mono, 150 
pf, 50 V, 1$, Ampex p/n 064-686. 


60988 (8411-29) SYNC EDIT ERASE MODIFICATION 


Applicable to Edit Erase PWA, p/n 1467630-01. 


To prevent the possibility of Sync Head Edit Erase command not 
working, remove CR 3 on the Edit Erase PWA (the PWA is located on 
the transport, near the scanner. Add a jumper wire in place of the 
diode. 


60989 (8411-30) REFERENCE GENERATOR MODIFICATION (625) 


Applicable to 625 Reference Generator, PWA 16, p/n 1467217-01 
through -03. 


To improve timing, cut the trace at U 83-6 and U 72-4. Add a jumper 
wire from U 83-7 to 072-3. Add a jumper wire from U 72-4 to U 
83-9. 


60990 (8411-32) AUDIO MONITOR CROSSTALK REDUCTION 


Applicable to Audio Control PWA 12, p/n 1467120-01 through -07. 


Component changes are made to reduce the monitor gain to reduce 
audio crosstalk into the monitor. 


60992 (8411-31) AUDIO HARMONIC DISTORTION IMPROVEMENT. 


Applicable to AUDIO PWA, p/n 1467083-01 through -05. 


Performance of the FEB results in a slight improvement in second 
harmonic distortion. 


60996 (8412-32) PRE-PROC MODE SYNC CHANNEL IMPROVEMENT. 


Applicable to VPR-3 with Sync Processor PWA 1467063-01. 


Minor circuit changes are made to improve sync channel operation in 
pre-processing mode. Small hook-up wire is all that is needed. 


1-12 










"TRAINING: 
AM REX DEPARTMENT ост шз ЕЕ 


10017... 2 ; REVO V-0310G 


36. FEB 60993 (8412-34) AUDIO. CONTROL. PWA. MODIFICATION.: v гос 
15; .-Applicablestor МРВ-3 with Audio ‘Control: PWA 1467120-01: through 8. 


PRA 21. ;To;dmprove ramping... of4erase current, prevent possible reset latch up, 
зава, іо, eliminate negative, ‘voltage, at. the, - An D, converter, components 
are added ‘and changed. 





этели. рд ITAL panta ARIE OLN TREE 


coy " до" Aot “ 
9% 4б же SY Up. та 


dubs EEB. 60995. (8501-37) VACUUM PUMP WANE CHECK "NU NO Г 
L "Applicable to all VPR-3's through serial number 550. г 


Ag noU ~ Ц „has been found, that carbon, vanes. on, GAST vacuum, pumps with 
5. ‚ Serial numbers . 08/83; ‚09/83, 10/83, 04/84, ‚05784, and 06/84 may be 
! “too soft, resulting in premature failure of the vanes, or clogging of 

pe filter. а replacement kit is available’ from AMPEX. ... “ш. + 


‚ 
ute iby 


3. NOTE: In all cases, new `vanes will wear rapidly ' during the first 


ds Ni 50-100 hours until they are properly seated. Duritig this Не, it may 
лу :'`‘ Бе necessary to réplace the output filter. . The füter should be 
inspected frequently during this time. ра grs 


38. FEB 60997 (8501-35) CONTROL PANEL MODIFÍCATION- 37) озу | #67, 
l. Applicable to Control Panel Input/Output РМА 1467570-0]1:*and -02. 


дају 2. ‘А: ground wire added between two traces- reduces audio‘ noise pick-up. 


39. FEB 60979 (8501-36) AUDIO 4 TO C. T. CROSSTALK IMPROVEMENT. 
Lo Applicable to 625 C. T./Capstan Servo PWA’ 1467156- 01; у 


r .. 


E Component changes are made which allow better “adjustment for 
minimum audio 4 to control track crosstalk. 


` 40. FEB, 60999 (8501-33) USER SETUP LEARN INFORMATION _ | 
и еч "Applicable ‚ to VPR-3's" . with” expanded ` diagnostics 4.0 software 
installed. 


2. User setup learn TN allows programming a number of soft key 
, . modes, then being. able to select this operating mode with a single 
` key. Тһе FEB provides information pending an instruction manual 


update. 


FEB, ; 61005 (8502-38), REEL/SCANNER SERVO MODIFICATION , 
dini. "Applicable Чо Reel/Scanniér Servo PWA 1467140- -01 througli -05 (NTSC) 
and COL 01 CHER “05 (PAL). 


ACA ay! 
" 4. This modification was ‘included in “the 3.0 software kit; It reduces 
tension until the scanner is up to speed to reduce the possibility of 


head clogs. 


3. On both versions, epiac C16 (0.22) with a 0.33 UF capacitor, AMPEX 
P/N 064-797. On PWA 1467140 (NTSC), replace R100 (39 k) with a 
23.7 K, 1/8 W, 1% resistor AMPEX p/n 066-003. On PWA 1467143 
(PAL), replace R 100 (39 K) with a 28.7 K, 1/8 W, 1% resistor. 
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46. FEB 
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61012 (8503-42) AUDJO PWA MODIFICATION 


Applicable to VPR-3 with AUDIO PWA 1467083-09 through -12. 
To improve low frequency response below 200 Hz C180, C182, R409, 


. and R410 are added to the network between U62-7 and U34-7. 
61013 (8503-43) AUDIO CONTROL PWA MODIFICATION 


Applicable to VPR-3 with AUDIO CONTROL PWA 1467120-01 through 
-09. 


To eliminate monitor amplifier oscillation, capacitor C138, AMPEX p/n 
064-684, 100 pF, 50 V, ceramic, is added from 013-16 to ground. 


61014 (8503-41) AUTOCHROMA PWA MODIFICATION 


Applicable to VPR-3 with AUTO CHROMA PWA 1467040-01 and -02. 


To increase the range of autochroma for operation with sync channel, 
R48 is changed from 5.1 kOhm to 200K, 1/4 watt, 5$, AMPEX p/n 
066-853. | 


61020 (8502-39) VPR-3 MENU TREE 


Applicable to all VPR-3 with version P4.0 software. 


A menu tree offers a clear view of the software menus, included 
those added by P4.0, such as animate and user set-up. 


61021 (8504-46) PRE-PROC KIT (PLAYBACK SYNC PWA). 


Applicable to VPR-3 with Playback Sync PWA 1467060 (all dash 
numbers). 


A kit, P/B sync with pre-processing AMPEX p/n 1467261-01, allows 
proper gating of various signals during the pre-processing mode of the 
VPR-3. Pre-processing (Video SET-UP menu) provides time Базе 
correction of signals prior to recording. | 


61022 (8503-44) MODULATOR IC CHANGE 


Applicable to VPR-3 525 Modulator PWA 1467010-01, 02, and 625 
Modulator PWA 1467013-01, 02, and 03. 


IC U50 has been changed because of a marginal high level input on 
pins 2, 3 of some 1С5. It should not be necessary to perform this 
modification unless U50 is changed. 


Replace U50 (MC 14456B or CD 4556B) with а 74НСТ139, AMPEX p/n 
003-237. 
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48. FEB 61023 (8506-49) CAPSTAN/SCANNER MDA MODIFICATION. 


1. 


Applicable to VPR-3 with CAPSTAN/SCANNER МОА 1467340-01 
throught -05. 


The -13 volt connection to 013 is changed to a "cleaner" power 
source to prevent possible crosstalk which may cause the scanner to 
rephase during shuttle mode. 


Cut the trace at 013-4 on the component side of the board between 
the two feed through holes to the left of TP-11. On the bottom of 
the PWA add a small wire from the feed-thru hole still connected to 
U13-4 to the negative lead of C29. 


49. FEB 61026 (8503-45) REGULATOR PWA RESISTOR CHANGE 


1. 
2. 


Applicable to VPR-3's with REGULATOR PWA 1467310-01 through -03. 


To increase the current output of the +5 volt supply before current 
limiting occurs, replace R52 and R54 (249K ohms) with Resistor, 205K 
ohm, 1$, 1/8 W, AMPEX p/n 066-154. 


50. FEB 61029 (8504-47) REGULATOR PWA INDUCTOR CHECK 


1. 


2.. 


3, 


Applicable to all VPR-3's with REGULATOR PWA 1467310 shipped 
before 1 April 1985. 


Insulating washers and standoffs have been added to the inductors on 
the REGULATOR PWA to prevent the possibility of the inductors 
shorting to the РИА. All of these PWA's should be inspected per the 
procedures in the FEB. 


VPR-3's manufactured after 1 April 1985 will have a yellow dot above 
L6 to indicate that the Regulator PWA has been inspected. 


51. FEB 61030 (G-8504-1) STATIC ELECTRICITY INFORMATION 


1. 
2. 


Applicable to all equipment with static sensitive components. 


AMPEX is strongly recommending a comprehensive program of properly 
handling and servicing static sensitive components. The information in 
the FIELD ENGINEERING BULLETIN 15 based оп vendor 
recommendations and exhaustive testing conducted by AMPEX. All solid 
state devices, and especially FET and CMOS devices, can be damaged 
by static electricity. Precision metal film resistors can also be 
damaged. The power MOSFETS used in the VPR-3 motor MDA's are 
susceptible, and must be handled properly to avoid catastrophic 
failure. Devices can be damaged in such a way that they will fail 
within a short time. 


52. FEB 61032 (8507-51) SYNC EQUALIZER PWA MODIFICATION. 


1. 


Applicable to 525 Sync Equalizer PWA 1467030-01, -02; and 625 Sync 
equalizer PWA 1467033-01, 02. 


To improve head switching of the sync channel during variable speed 
operation, C144 (0.01 microfarad) is replaced with a capacitor, 1.0 
microfarad, 50 volt, AMPEX p/n 064-314. 
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53. FEB 61034 (8507-50) LOW SERVO GAIN KIT 


1. Applicable to all VPR3's with 4.0 and above software, and REEL AND 
SCANNER PWA, NTSC 1467140, PAL 1467143, all dash numbers. 


2. The kit, p/n 1467782-01, allows reducing the reel acceleration via a 
soft key to better handle tapes which have edge damage or other 
defects which result in a loose tape pack. 


54. FEB 61035 (8504-48) CONTROL PWA 1467203 SCHEMATICS AND PARTS LIST 
1. Applicable to all VPR-3's with expanded diagnostics (4.0 Software). 


2. The FEB provides a schematic (1467205) and LM for the new control 
РМА 1467203, which is not included in Parts List and Schematics 
Manual 1809608. 


55. FEB 61041 (8506-17B*) A1-A2 MIX MODIFICATION 
1. Applicable to all VPR-3's with AUDIO PWA 1467080-01 through -03. 


2. Recommended circuit changes provide balanced А1-А2 mix 
performance. 


56. FEB 61050 (8508-25B*) COLOR FRAMING AND SERVO IMPROVEMENT 
1. Applicable to all VPR-3's with NTSC Control Track and Capstan Servo 
PWA 1467150-01 through -08. Adds information to FEB 60981. 


2. А small change is made to insure proper color frame start (AST 
normal) and improve capstan servo response in slow acceleration. 
- Remove capacitor C118. 


- Cut the trace from U44-3, isolating pin 3. 


- Add a 220 К, 5$, 4 W resistor, AMPEX p/n 066-913, from 044-3 
to the trace which was cut. The trace goes to U79-9 and 


U45-6. 

- Replace R45 (56.2 K) with 100 K, 1/4 W, 1$ MF resistor, Ampex 
p/n 062-601. 

- Replace R44 (1 K) with 3.01 К, 1/4 W, 15 MF resistor, Ampex 
p/n 062-639. 


57. FEB 61054 (BP-8511-52) VPR-3 MODULATOR PWA 525/625 
l. Applicable to VPR-3's with Modulator PWA 1467010-01 through -04 for 
525 and 1467013-01 through -05 for 625. 


2. Circuit changes are made to eliminate the need for selecting IC U27 
to ensure proper clamping. 


3. Isolate pins 1 and 2 of IC 127. Add a wire to connect 027-1 to 
U27-5. Connect U27-2 to +5 Volts. 


58. FEB 61095 (BP-8411-27B) PREVENTION OF DEMOD WHITE FLASHES 
1. Applicable to VPR-3's with Demodulator PWA 1467020-01 and -02 
(525), and 1467023-01 through -03(625). 


2. This FEB replaces FEB 60986 (BP 8411-27), and provides a piggyback 
to prevent white flashes during playback. It also allows a better 
range of adjustment for the Video Level Meter. 
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KIT TITLE, PURPOSE 
AND PART NUMBER 


Kit Demod/Chroma level 
control 1467097-01 


Speaker collar assem- 
bly ABC 1467990-01 


Kit, vertical interval 
time code 1467720-01 


Kit, update air system 
1467765-02 


Kit, low servo gain 
1467782-01 


Kit, Р/В syne with 
pre processing 
1467261-01 


Kit, A3/TCRG auto 
setup 1467118-01 


Kit, vid/syne rec. 
cont. switch 
1467099-01 


TRAINING 
DEPARTMENT 


У-0388 


AMPEX 
10017 


VPR-3 
CUSTOMER OPTION 
UPDATE KITS 


SYMPTOM 


Required where customers 
prefer chroma level instead 
of demo level control on the 
control panel. 


All standard ABC consoles 
have no high fidelity speakers 
because there is no collar 
between mon bridge and low- 
boy. 


If customer chooses to up- 
date his time code reader 
by adding VITC piggyback 
assembly. 


If customer chooses to up- 
date air system to include 
quick mount, extra large 
filters, and auto flow regu- 
lation by adding these com- 
ponents, 


Required where customers 
need to switch to low reel 
servo gain because of loose 
reel tape packs. 


Required if customer needs 
to have pre processing mode 
activated. Later software 
made this feature available. 


Allows auto setup with T.C.R. 


board installed adjust per 
time code level. 


Elimates manual optimize 
switch and allows automatic 
selection of video/sync 
record current thru soft- 
ware control. 


1-17/18 


APPLICATION 


All systems except 
ABC which has this 
mod already installed. 


If collar is required to 
raise monitor bridge. 
This assembly includes 
hi fidelity speakers (no 
power amplifier included) 


Customer must have kit 
1467700 (TC read/gen 
without VITC), 


All air systems without 
extra large filters. 


All systems if requested 
by the customer. 


All systems that shipped 
with version 1467160 
P/B sync. 


All systems with audio 
PWA 1467083 


All systems having modu- 
lator 1467010-01 thru -05, 
or 1467013-01 thru -06 
inclusive. 


TAPE TO TAKE-UP REEL 
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I. THE SMPTE 525 C FORMAT 


1. 


3. 


This is a summary of the C Format specifications covered in the following documents. 
a. AMERICAN NATIONAL STANDARDS 


(1) ANSI С98.18М-1979: Basic system and transport geometry parameter for 1 inch 
Type C Helical Scan videotape recording, August 9, 1979. 


(2)  ANSIC98.19M-1979: Dimensions and location of records for 1 inch Type C Helical 
Sean videotape recording, August 9, 1979. 


(3 ANSI C98. 20M-1979: Frequency response and reference level of recorders and 
reproducers for audio records for 1 inch Type C Helical Scan videotape recording, 
August 9, 1979. : 


b. SMPTE RECOMMENDED PRACTICES 


(1) RP 85-1979: Tracking-control Record for 1 inch Type C Helical Scan videotape 
recording, February 1, 1979. 


(2) RP 86-1979: Video Record Parameters for 1 inch Type C Helical Scan videotape 
recording, February 1, 1979. 


Figure 1 is a summary of the track dimensions and locations on the one inch wide magnetic tape 
used for the C Format. 


AS in previous videotape recording systems, the C Format Helical Scan system records frequency 
modulated (FM) RF signal on the magnetic tape, using a record transducer rotated at high speed 
across the tape, which is moving at a relatively slow speed. The standard frequencies are similar 
to those used with high band video recording systems for many years. 


Б 7 l'* — РЕАК WHITE 10. 00 +0 0.05 MHz 


11.0V 
P/P 
E ---- BLANKING: 7.90 + 0. 05 MHz 
-4— ——— SYNC TIP: 7.06 MHz (Nominal) 
a. Pre-emphasis of the video signal is defined by a network, where 


t, = 240 ns = 1/(8 + 8) 
1 1 R1 R 


t»-600ns- 1/8 VIDEO IN г VIDEO OUT 


b. The burst has additional pre-emphasis applied, so that the amplitude of the recorded signal 
during burst time is increased by 6 + 0.1 dB (2X), with respect to syne and video, with the 
phase of burst maintained within * 19. 

Audio tracks 1, 2 and 3 are recorded using bias (anti-hysteresis method). 


a. When the same signal is recorded on Audio #1 and Audio #2 tracks, the tracks are phased to 
be additive when reproduced by a head wide enough to cover both tracks. 


(1) When separate channels are used for stereo audio, the left channe] utilizes Audio 1; 
the right channe] is recorded on Audio 2. 


(2) When the sum and difference method of recording stereo audio is used, left plus right 
is recorded on Audio 1, and the left minus the right channel on Audio 2. 


b. When Time and Control Code is used, it is recorded on Audio 3. 


2-3 


АМРЕХ 
10017 V-0282C 
—— — DIRECTION OF TAPE TRAVEL 
0.8 mm (0.031 ш) — AUDIO2, Stereo Right or L-R 
0.8mm (0.031 in) GUARD BAND 


0. 8mm(0. 031 in) AUDIO 1, (Primary),Stereo Ieft or L*R 


LLL = 


TRACK LENGTH 410. 764mm 
(6.1711) (252. 5H) 


VIDEO TRACES 
(SEE FIGURE 8) 







GUARD BAND 


0. — 
= == И 
тетте TRACK ANGLE 


0.130mm (0.005 in) 


25. VIDEO TRACES 
Стара 18.5 mm (0.731 in) 


SYNC TRACK LENGTH 


26mm (1.02 in) (16H) 
0.3mm 


0.6mm (0. 024 in) CONTROL TRACK 0.29mm 


1.295mm (0.051 in) SYNC VIDEO TRACK 
> a 





0.8mm(0.031 in AUDIO 3 (TIME AND CONTROL CODE) 0.52mm (0. 02 in) 


a 0. 1mm (0. 004 in) — 
BOTTOM (REFERENCE) EDGE OF TAPE ( in) 


FIGURE 1. RECORD LOCATION, C FORMAT (525/SMPTE) 
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5. The control track is recorded as a series of constant flux levels alternating in polarity at a field 
rate, with an extra pair of transitions added on alternate frames. Or, itis a non-biased satur- 


ation recording. The alternate frame identification pulse should identify FIELD J. 


a. Figure 2 shows the tracking control waveform and timing. 


FRAME A (EVEN) FRAME B (ODD) 


ro il | ; | 


262. 5+0. 01H 





8.3410. 8MS 8.3410. 8MS 





M 0.2MS 
CONTROL SIGNAL 





_ Per RISE TIME (10 to 90%) 
0.015:10ms 


FIGURE 2. TRACKING CONTROL RECORD WAVEFORM 


6. In the C Format Helical Scan system, one field of video is recorded during each revolution of 
the transducer. This video recording contains all active picture information and enough vertical 
sync information to permit playback synchronization. 


a. Missing information is called the vertical dropout, or sometimes the format dropout. The 
tape entrance and exit guides are placed to provide a tape wrap around angle so that the 
dropout is 10 + 0.25 horizontal lines, due to the loss of head to tape contact. The dropout 
is measured between the half amplitude points of the RF envelope recovered from tape. 


b. An optional sync record function can provide all of the information in the vertical interval 
dropout, including an overlap for playback switching. 


EXIT GUIDE 
ipu. s wis] 144 15 16 | 17 | 18 | 
VIDEO HD ,U T T TU T T жн 10H FORMAT DROP OUT 

{ 141 516|[ тів [9 [10 | 12 | 12 | 13 | 14 | 15 | 16 | 17 | 


SYNC HD (16 LINES ) 


FIELDS 1/3 


262 | 263| 1 | 2] з | 4 15 16 17 18 


|5 16 | т 8| 9 | 10| 111] 12 | 13| 14 | 15 | 16 


FIELD 2/4 
FIGURE 3. NOMINAL VIDEO RECORDING ON ТАРЕ 
T. The heart of the system is the scanner, a mechanical assembly containing the drums, rotating 
pole tips, and tape guiding elements used to record and reproduce videotape recordings. 
DRUM 
DIAMETER —— 
134.620 40. 005 mm => 


-0 


5.3 in —Àa—sÑ 


Upper rotating drum 


Tape exit guide 






Tape entrance guide 


Tape reference (guided) 
edge 





Tape to take-up reel 
FIGURE 4. Scanner Assembly 
a. There is 346° wrap of tape around the scanner. The scanner rotation is tied to vertical - 
59.9 Hz. Since the circumference of the drum is 16. 65'(423 mm), a tip moves at 998 
inches per second (2535 cm/s). ~ 


-«—— Таре from supply reel 
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8. The guiding requirements are quite strict. Тһе edge of the video record track must be contained 
within two parallel straight lines 0. 030 mm (0. 00118 in.) apart. 





FIGURE 8. Track Straightness 


a. Good tape interchange on any VTR is strongly dependent on track straightness, particularly 
on C Format, where the track is 411 mm (16.17 in.) long. Track straightness is dependent 
on many factors: entrance and exit guide placement; method of tape guiding around the drum; 
tension build-up around the drum; tape slitting characteristics, 


ENTRANCE EXIT GUIDE 


слов N ж 









TAPE SPEED (PLAY)(RECORD) 
(9. 60640. 010 ips) 
244mm/s 


TIP TO TAPE SPEED 1007.6 ips 


2559mm/s 


Center span tape 
tension 


1.5+0.2 N 
| (153 +20 gf) 
|+ DIAMETER Stan 00071-0. 0 INCHES 
=134.620+0. 018- 0. 000mm 
| CIRCUMFERENCE= 16. 65ins 422, 92mm 0. 06 +0. 03mm 





г 002410. 0012 ш) 





UPPER (ROTATING) —— 7 


DRUM Ji- = 3.125+0.10mm 
LOWER (STATIONARY) (0.123040. 00040 in) 
DRUM 


FIGURE 6. TIP LOCATIONS AND DRUM DIMENSIONS 


9. Figure 6 shows the tip locations. When an operational pole tip is not required (such as the 
optional sync heads}, a dummy tip is required in that location. 


a. Each tip projection shall be 0. 06 + 0. 03 mm(0,0024 + 0,0012 in) measured from the outer 
surface of the upper drum to the end of the pole tip, 
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10. The helix angle, 2° 35' 29" + 2" is the angle formed between the path of the rotating pole times 
and the tape reference edge guiding system on the scanner. (Figure 7) 


a. The track angle is the angle of video record with respect to the reference edge of the tape, 
with the tape under normal tension. 


Vertical interval dropout 


-«———— ТАРЕ MOTION мл € 






HEAD TRAVEL 
2035129! 


TRACK = 
/ ANGLE HELIX ANGLE 
HEAD TRAVEL 






1 Field 360° 
4. 7mm (0. 1611) 
FIGURE 7. Helix angle versus track angle 


RECORD/PLAY d S 
BACK HEADS ТАРЕ MOTION < erar m 
ee EN (0. 16in) 





——  35.35mm0.4in) 


FIGURE 8. 
VIDEO AND SYNC RECORD LOCATIONS 
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THE EBU 625 PAL/SECAM FORMAT 


1. This is a summary of C Format specifications covered by E, B,.U. Technical Information Sheet 
No, 7, "SPECIFICATIONS FOR À HELICAL SCAN NON-SEGMENTED FIELD TELEVISION 
RECORDING ON 25.4 mm (ONE INCH) TAPE (E.B.U. Format C)", 


а. For the most part, dimensions are given for the center value of the tolerance range. 


2. Figure I is a summary of the track dimensions and their location on the 25,4 mm (one inch) 
wide magnetic tape, including OPTION П, (Sync Track Head), and OPTION Ш, Audio 4. These 
are covered in the Appendix to Technical Information Sheet No, 7. 


3. Asin previous video tape recording systems, the C Format Helical Scan records the video portion 
of the television signal on magnetic tape as a frequency modulated (FM) Radio Frequency Signal. 
The record transducer rotates at high speed across the tape, which ів moving at a relatively slow 
speed Jongitudinally, The standard frequencies are similar to those used with high band video tape 
recording systems for several years. 


E — PEAK WHITE 8,9 +0.05 MHz 


1 VOLT " 
| BLANKING 1.68 = 0.05 MHz 
SYNC TIP 7.16 MHz (NOMINAL) 
а. Pre-emphasis of the video signal ів defined by a network, where: 


tj = 180 ns = L/Rj +R) R) 


VIDEO IN R VIDEO OUT 
610 ns = L/R 


t2 
L 


b. Except in the SECAM system, the burst has additional pre-emphasis applied so that the 
amplitude of the recorded signal during burst time 15 increased by 6 = 0.1 dB (2X) with 
respect to sync and video, The phase of burst 15 to be maintained within + 19, 


4, АП audio tracks are identical, and are recorded using Маз. The audio leads associated video 
information by 102,4 mm (4,03inches), 


а. When the same signal is recorded on Audio 1 and Audio 2 tracks, the tracks are phased to be 
additive when reproduced by a head wide enough to cover both tracks, 


b. Monophonic sound shall be recorded on Audio track 1, Track 2 may carry auxiliary sound, 


c. When seperate channels are used for stereophonic audio, the left channel utiliztes Audio 1 
track and the right channel is recorded on Audio 2, 


d, When time and control code is used, it 18 recorded on Audio track 3, using AC bias. Ampex 
is recommending recording at +3dB over the reference level, 


(1) Tech 3097-Е, June 1980 "E,B.U. Time and Control Code for Television Tape-Recordings" 
covers the characteristics of the code, including the timing relationship between the code 
and the television signal, particularly with respect to the PAL four and eight fleld colour, 


e, Option IH provides for an addittonal Audio track 4 tnstead of the Sync Track (Option II). It ts 
intended that thts track shall permit dubbing to and from Audio tracks 1 and 2. 


5. The control track is recorded using AC bias, 
a. Figure II shows the tracking control waveform and timing. An edit pulse is included, which defines 


the PAL eight field colour sequence. The PAL/SECAM four field sequence can be derlved from 
this information, 


| FIELD 1 | FIELD 2 | FIELD 3 | FIELD 4 | Р FIELD 5 


| ^ Vienne 
4 1 г ? (Д 
АГИШШП----/ iac) 525824 eee цеца 


I 1 


10 ms 0.203903 ms 







CONTROL SIGNAL 


2006 
0.40 ms 
Еш У ИИ | 





0.0159 1g 0.0159 tms 





FIGURE If, CONTROL TRACK FORMAT 
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—— DIRECTION OF TAPE TRAVEL ч F 





0.8mm (0.315") AUDIO 2 or STEREO RIGHT 
0.8mm (0,315") GUARD BAND 
0.8mm (0.315") AUDIO 1, MONOPHONIC or STEREO LEFT : 





Se? TRACK LENGTH 
VIDEO TRACKS 300. 8H GUARD BAND 


(See Fig. VIIT) (412mm or 16,2") | 0.054тт 
^ _ — (0.00213") 
ee 2°33! 44.4" 
— са 23 w 


TRACK WIDTH TRACK ANGLE 
0.160mm 
(0.0063") 


VIDEO TRACKS 
18,555mm 
(0, 73") 


25.2mm 
(0,992") 


0.275 mm (.011") 









> .024" 
0, 6mm (0.0247) BIASED CONTROL TRACK (25 Hz and 61/4 Hz) 


0.274 mm | ——> — 


1.326 W | 2,9mm OPTION Ш AUDIO 4 0.8mm > 
(0.0522!) OPTION II SYNC TRACK | 09.114") : 
(SEE FIG. УШ) OPTION I 
0,5: mm l 0.7mm 
0.8mm (0.0351") AUDIO 3 TIME AND CONTROL CODE > 


0.1 m = 
BOTTOM (REFERENCE) EDGE OF ТАРЕ 


FIGURE I: RECORD LOCATION, EBU C FORMAT (NOT TO SCALE) 
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In Ше C Format Helical Scan Systems, one field of video is recorded during each revolution of the 
video record head, This recording contains all active picture information and enough vertical 
sync information to permit playback synchronization. 


a. Missing information occurs during the vertical interval, and is usually called the format 
dropout, The tape entrance and exit guides are placed to provide a tape wrap-around angle 
such that the dropout is a nominal twelve horizontal lines (768 microséconds) due to the loss 
of head to tape contact, The dropout is measured between the half amplitude points of the 
RF envelope from the video head, The dropout width will increase in width as the tip wears down, 


b. Option II provides for a sync record head, This head will record all the information in the 
vertical interval gap, including an overlap for playback switching. Figure HI shows the dropout 
with respect to the television signal, 


ENTRANCE GUIDE B FIELD 1 OR 3 
EXIT GUIDE 


1623 [624 [625 | 112 | “| 15 |16 [17 | 18 | 
и -—— 11.9Ң VERTICAL INTERVAL GAP - ГЇЇ 


VIDEO HEAD 
exir | 162511 12 13 445161718] 9 | 10] 11 12 [23 |14 [15 [16 |171 
GUIDE 
SYNC HEAD |4--- SECAM ID ——__________, | 
(19 LINES) FIELD 2 OR 4 
oPTION ІІ — l3101311]312 [313 13141 |328 [329 |330 | 
VIDEO HEAD | 
| 312 | з13 | 314 |315 [316 Їз1т| 318 1319 [320 |з21 | 322 | 323 | 324 | 325 1326 1327 |328 1329 | 
SYNC HEAD 


OPTION II | | 
SECAM ID 


. FIGURE III. NOMINAL VIDEO RECORDING ON TAPE 


The heart of the system is the scanner, a mechanical assembly containing drums, the rotating pole 
tips, and the tape guiding elements, 


DRUM DIAMETER 
-— 134.620 40,.018mm-» 


UPPER ROTATING DRUM 


TAPE EXIT GUIDE 
TAPE ENTRANCE GUIDE 


№ ; TAPE REFERENCE (GUIDED) 
LOWERDRUM —” EDGE 


4—— — TAPE FROM SUPPLY REEL 





TAPE TO TAKEUP REEL 


FIGURE IV. SCANNER ASSEMBLY 


‚а. "There is a 3460 wrap of tape around the scanner. Scanner rotation is tied to the 50 Hz vertical 
signal. Since the scanner circumference is 422,92 mm (16,65 inches), a tip moves at 2115 cm/s 


(833.5 ips). 
2-11 


АМРЕХ 
10017 V-0282J 


8. The guiding requirements are quite strict, The edge of the recorded track must be contained within 
two parallel straight lines 0,030 mm apart. 





FIGURE V. TRACK STRAIGHTNESS 


a, Good tape interchange on any vídeo tape recorder is strongly dependent on track straightness. 
This 15 particularly true on the C Format, where the track is about 411 mm (16.2 inches) long. 
Track straightness is dependent on many factors: entrance and exit guide placements; method of 
tape guiding around the drum; tension build-up around the drum; tape slitting characteristics. 


9, Figure VI shows the tip location, When an operational pole tip is not required (such as the Option П 
Sync Head), a dummy pole tip is required at that location, 


ENTRANCE 
` 


EXIT GUIDE 
GUIDE > 












TAPE SPEED (PLAY) (RECORD) 
239,8 + 0.5 mm/s 
(9.44 ips) 


TIP TO TAPE SPEED 
2114,6 cm/s 
(832,5 ips) 


TENSION 
1.5+0.2 N 





| 
M— DIAMETER: 134.620 + .018 -0.0mm — TP PROJECTION 
9 (5.3 in) 0.06 = 0,03 mm 


CIRCUMFERENCE: 422,92mm (16.7, in) |= (9, 0024 40.0012 in) 


UPPER (ROTATING) 


DRUM =3.125 + 0,010 
LOWER (STATIONARY) ~ (0.12304 + 0.00040 in) 
DRUM 


FIGURE VI. TIP LOCATIONS AND DRUM DIMENSIONS. 
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The Z80 Central Processing Unit (CPU). 


The 280 microprocessor internal register contains 208 bits of read/write memory 
accessible to the programmer, including two groups of general purpose registers. 
These may be used individually as either eight bit registers or as sixteen bit 
register pairs. There are two sets of accumulator and flag registers. A group of 
"exchange" instructions makes either set available. The. alternate set allows 


operation in foreground/background mode, or they may be reserved for very fast 
interrupt response. 


The 780 also has Stack Pointer, Program counter, two Index Registers, a Refresh 
Register (counter), and an Interrupt Register. 


Z8400A PS 589-619 Z80A CPU CENTRAL PROCESSING UNIT 


BIDIRECTIONAL 
DATA BUS 




















4 15 12 8 17 9 10 13 









DS Dl D2 03 м 05 06 D? 


THREE STATE 8 BIT 
DATA BUS INTERFACE 


ARITHMETIC LOGIC UNIT 
ALU 


ALTERNATE 
REGISTER SET REGISTER SET 


INSTRUCTION va INSTRUCTION ај 
REGISTER 


DECODER 

















INTERRUPT 


MODE FLIP/FLOP 
1M¥a, 1MFb 


INTERRUPT STATUS 
FLIP/FLOPS 1 FF1, 
1FF2 


IX INDEX REGISTER 
16 BIT 


vcc 11 
GND 29 










CLOCK 
(4.0мн2 


MACHINE CYCLE 1 5 


6 











MAIN 
7 




































19 
` WEMORY REQUEST 
20 | това SYSTEM ТҮ INDEX REGISTER 
INPUT/OUTPUT REQUEST CONTROL 16 BIT 
21 B 
MEMORY READ 5 па enii 
2 PURPOSE 





SP STACK POINTER 
16 BIT 


MEMORY WRITE Š 












28 D 
REFRESH GENERAL| GENERAL 
PC PROGRAM COUNTER PURPOSE | PURPOSE 
HALT STATE 18 16 BIT 










4 







H 
GENERAL 
PURPOSE 







+ 

WAIT Е 
INTERRUPT 16 
REQUEST 


NON-MASKABLE 17 
INTERRUPT 


RESET 29 
25 





CPU 
CONTROL 





L к 
GENERAL 
PURPOSE 


I INTERRUPT VECTOR 
8 BIT ` 


CPU 







BUS REQUEST 






16 BIT ADDRESS LOGIC 
AND THREE-STATE BUFFERS 


BUS on 
BUS 2 Büsack ( CONTRO 
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Interrupt Modes 


Non-maskable interrupt (NMI) cannot be disabled by program control, but will be 
accepted at all times by the CPU. It is usually reserved for servicing only the 
highest priority interrupts, such as shut-down after power failure. If BUSREQ is 
not active (low), the CPU jumps to restart location 0066H. 


Maskable interrupt (INT), when detected, and providing that interrupts are 
enabled and BUSREQ is not active, generates a special fetch cycle (M1) with IORQ 
rather than MREQ асйуе.М1 is automatically extended by two WAIT states to allow 
acknowledgement and to place the interrupt vector on the bus. 


l. Interrupt mode flip flops IMFa and IMFb establish the interrupt mode: 


- MODE 0 (IMFA-0, IMFB-0) is compatible with the CPU interrupt 
service procedures. The interrupting device places an instruction on 
the data bus, which is then acted upon by the CPU. This is normally a 
restart instruction, which will initiate an unconditional jump to the 
selected one of eight restart locations on page zero of memory. 


- MODE 1 (ІМЕа=1, IMFb-1) is similar to NMI. operation. It has only 
vector address, 0038H. 


- MODE 2 (ІМҒа-і, IMFb-1) is used with 280 peripherals. The 
interrupting peripheral places an eight bit address vector on the data 
bus during the interrupt acknowledgement cycle. The high order byte 
is supplied by the Index register. 


2. The priority is determined by its physical location in a daisy chain 
configuration. Each device has an interrupt enable input IEI and an interrupt 
enable output IEO. IEO is tied to the next lower priority device. The first 
device in the chain has IEI tied to +5 volts and its IEO output tied to the 
IEI input of the next higher priority device. The interrupting device disables 
its IEO output until it has been serviced, and then brings the IEO high to 
allow lower order peripherals to be serviced. 


3. The CPU will nest (queue) pending interrupts, or interrupts received while a 
selected device is being serviced. Two interrupt flip flops are set or reset 
to indicate the status. 


INTERRUPT FLIP FLOP STATUS 





Stores IFF1 
l-interrupts enabled during NMI 
service 


СЕ disabled 
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Instruction Set 


The Z80 CPU has 158 instructions, a summary of which follows. Details will be 
found in the 280 CPU Technical Manual and Assembly Language Programming 


Manual. 
l. Eight bit loads. 
2. 16 bit loads. 
3. Exchanges, block transfers, and searches. 
4. Eight and sixteen bit arithmetic operations. 
5. Eight bit logic operations. 
6. General purpose arithmetic and CPU control. 
7. Rotates and shifts. 
8. Bit set, reset, and test operations. 
9. Jumps. 
10. Calls, returns, and restarts. 
ll. Input and output operations. 


Addressing Modes 


A 


variety of addressing modes are available, including immediate, immediate 


extend, modified page zero, relative, extended, indexed, register, register indirect, 
implied, and bit. 


Pin descriptions 


A0-A15: Address bus is three state, active high. It provides а 16 bit (high 
byte, low byte) address for memory and input/output devices. 


BUSACK(23) Bus Acknowledge, active low output, indicates to the requesting 
device that the CPU address bus, data bus, and control signals MREQ, IORQ, 
RD, and WR are in a high Z state. 


BUSREQ(25): Bus Request, active low input, has a higher priority than NMI 
and is recognized at the end of the current machine cycle. The CPU data 
and address bus, and control signals МКЕОЛОКО, RD, and WR go to high Z. 
Extended BUSREQ periods due to extended DMA operations can prevent the 
CPU from properly refreshing dynarnic RAMs. 


D0-D7: The Data Bus is three state and bi-directional. It is used for data 
exchanges with memory апа 1/0. 


HALT(18) An active low output indicates that the CPU has executed a Halt 
instruction, and is waiting for an interrupt before operation can resume. The 
CPU executes NOPs to maintain memory refresh. 


INT(16): Interrupt Request, an active low input, is generated by I/O devices. 
The request is honored at the end of the current instruction if the internal 
software controlled flip flop IFF is enabled. 
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IORQ(20) Input/Output Request, three state, active low, indicates that the 
lower half of the address bus holds a valid I/O address for a read or write 
operation. IORQ occurs concurrent with М1 during an interrupt acknowledge 
cycle to indicate that an interrupt response vector can be placed on the data 
bus. 


- М1(27);: Machine Cycle one, active low output, together with MREQ indicates 
that the current machine cycle is is the opcode fetch cycle of an instruction 
execution. М1 with ТОКО indicates an interrupt acknowledge cycle. 


- MREQ(19) Memory Request is an active low, three state output. It indicates 
that there is a valid address on the bus for memory read or write. 


- NMI(7) Non-maskable Interrupt is an active low input that has a higher 
priority than INT. It is recognized at the end of the current instruction, and 
automatically forces the CPU to restart at location 0066H. 


- RD(21: Memory Read, active low output, three state, indicates that the CPU 
wants to read data from memory or 1/0. 


- RESET(26) Reset is an active low input that initializes the CPU. It resets the 
interrupt flip flop, clears the program counter and the interrupt and memory 
and refresh registers, and sets the interrupt status to mode zero. Address and 
data bus go to high Z state. All control output signals are inactive. RESET 
must be active for at least three clock cycles. 


- RFSH(28): Refresh, active low output, together with MREQ, indicates that the 
lower seven bits of the address bus can be used as a refresh address to 
dynamic memories. 


- WAIT(24); Wait is an active low input. It indicates that the addressed 
memory ог I/O are not ready for а data transfer. Extended WAIT periods can 
prevent the CPU from properly refreshing dynamic memory. у 


- WR(22): Memory Write is an active low three state output. It indicates that 
the CPU data bus has valid data to be stored at the addressed memory or 
I/O. 


Interrupt Request/Acknowledge Cycle. The CPU samples the interrupt signal with 
the rising edge of the last clock cycle at the end of any instruction. When the 
interrupt is accepted, a special М1 cycle is generated, with IORQ active to 
indicate that the interrupting device can put an eight bit vector on the data bus. 
Ihe CPU automatically adds two WAIT states to this cycle. 


Last M Cycle MI 
of Instruction 


| Last T State T, T2 т Tw T3 


0 


E ас 
-1—--1-1--- ----і----Һ-------------- 


AD ~ A15 ; Е РС i ; REFRESH 
м | | | 


MREQ ' 5 I | 
DATA BUS 
WAIT cux ` SS S Au Uoc Е 


RD i | | , 
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Non-Maskable Interrupt Request Cycle. NMI is sampled at the same time as INT, 
but has a higher priority and cannot be disabled by software. Timing is similar to 
normal memory read operation, but any data on the bus is ignored. The CPU 
executes a restart (RST) and jumps to the NMI service routine at address 0066H. 





Last M Cycle 


Last T Time 





Bus Request/Acknowledge Cycle. The CPU samples BUSREQ with the rising edge of 
the last clock period of any machine cycle., With BUSREQ active, the CPU sets 
address, data, and MREQ, IORQ, RD, and WR lines to high Z state with the rising 
edge of the next clock pulse. Usually used to transfer data between memory and 
I/O. 


Any M Cycle Bus Available States 


Last T State т, Tx 
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Halt Acknowledge Cycle. When the CPU receives a HALT instruction it executes 


NOP states until either INT or NMI input is received. 
м1 M1 












HALT 
INT or 
NMi 


HALT INSTRUCTION 
1S RECEIVED 
DURING THIS HALT EXIT 


MEMORY CYCLE 


Instruction Op Code Fetch Timing: The CPU places the contents of the program 
counter on the address bus at the start of the cycle. Approximately one-half clock 
cycle later, MREQ goes active. The falling edge of MREQ can be used as a chip 
enable to dynamic memories. When active, RD indicates that memory data can be 
placed on the data bus. The CPU samples the WAIT input with the rising edge of 


clock state T3. During T3 and T4 of an М1 cycle, dynamic RAM refresh can 
occur. 





М! Cycle 


Ti T2 Tw Tw Тз Ta 
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Memory Read/Write Timing: (other than o 

| tead/ g: pcode fetch M1). The MRE 

signals function in the fetch cycle. ша memory write cycle, MREQ i 2. 
active when the address bus is stable, so that it can be used as a chip enable 


The WR line is active when the data bus is stable i 
so that it i 
as an R/W pulse to most memories. j se j 
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Input Or Output Timing: During ПО operations, the CPU automatically inserts a 
single WAIT state (Tw) to allow sufficient time for an I/O port to decode the 
address and the port address lines. 





DATA BUS 


WAIT 


DATA BUS 





Reset Cycle: RESET must be active for at least three clock cycles. As long as 
reset remains active, the address and data buses float, and control outputs are 
inactive. Once RESET goes inactive, two internal T cycles are used before the 
CPU starts normal processing. Since RESET clears the program counter, the first 
opcode fetch will be to location 0000. 
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78470 280 DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER 
AMPEX P/N 000-012 
VPR-80/VPR-3 


The 780 DART provides two independent full duplex channels for use as is 
asynchronous receiver/transmitter. There can be five to eight bits per pio hos 
optional even or odd parity. The transmitter can supply one, one and a al Би 
two stop bits per character and can provide a break output at any time. e 


receiver break detection logic interrupts the CPU at the start and the end of a 
received break. 


i 1 1 ired. Data can be handled at a 
Symmetrical transmit/receive clocks are not required. 
"d of 1, 1/16, 1/32, or 1/64 of the clock rate supplied to the clock inputs. If 
channel B is used, the bit rates for receive and transmit must be the same. 


PIN DESCRIPTION 


B/A(34): Channel A(low) or B(high), defines which channel is accessed 
during a data transfer between the CPU and the Z80 DART. 


C/D(33): Control(high) or Data(low) specifies the type of information 
transferred on the data bus between the CPU and the DART. 
CE(35): Chip enable, when low, allows the DART to accept commands 


or data from the CPU during a write cycle, or to transmit 
data to the CPU during a read cycle. 


CLK(20): ' System clock input is the standard Z80 single phase system 
clock to synchronize internal signals. 


(СТ5А(18), CTSB(23: Clear to send when low, enables the respective (A or B) 
transmitter. 


20-07: System data bus (bidirectional, three state) transfers data and 
commands btween the CPU and the 280 DART. 


DCDA(19), DCDB(22)Data carrier detect inputs, when low, function as receiver 
enables. 


DTRA(16) DTRB(25) Data terminal ready (outputs, active low) follow the state 
programmed into the DTR bit. 


ТЕТ(6): Interrupt enable input, when high, is used with IEO to form а 
priority daisy chain when there is more than one interrupt 
driven device. A high on this input indicates that no other 
device with a higher priority is using the CPU interrupt. ' 

IEO(7): Interrupt enable output (output, active high) is high only if IEI 
is high and the CPU is not servicing an interrupt from this 
DART. The signal is used to block lower priority devices from 
interrupting while a higher priority device is being serviced by 
the CPU. 


INT(5): Interrupt request (active low) indicates. that the DART is 
requesting an interrupt. 
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Machine cycle one is an active low input from the CPU. When 


Ml and RD are both low, the CPU is fetching an instruction 
from memory. If the Z80 Dart is the highest priority device 
that has interrupted the CPU, the DART accepts М1 and 
IORQ together active as an acknowledge. 


IORQ(36): The active low input from the CPU Input/Output Request is 
used in conjunction with B/A, C/D, CE, and RD to transfer 
commands and data between the CPU and the Z80 DART. 


1. 


When CE, RD, and IORQ are all active, the channel 
selected by B/A transfers data to the CPU . 


When CE and IORQ are active, but RD is inactive, the 
channel selected by B/A is written to by the CPU with 
data or control information as specified by C/D. 


RxCA(13) RxCB(27): Ínput Receive Clocks sample received data on the rising edge 
of the clock. The clocks may be 1, 16, 32, or 64 times the 


data rate. 


RD(32): The read cycle status is an active low input from the CPU. 
When RD is active, a memory or I/O read operation is in 


progress. 


RXDA(12); RXDB(28):Receive data, active high inputs. 


RESET(21): The active low input RESET disables both receivers and 
transmitters, forces TXDA and TXDB marking, forces the 
modem controls high, and disables all interrupts. 


RIA(1) RIB(29): Ring indicator (active low inputs), are similar to CTS and 
DCD. The DART detects both logic transitions and iterrupts 
the CPU. When not used in switched-line applications, these 
inputs can be used as general-purpose inputs. 


RTSA(17); RTSB(24): When the request to send (active low output) bit is set, this 
output goes low. When the RTS bit is reset, the output goes 
high after the transmitter empties. 


ТхСА(14); TxCB(27) Transmitter clock inputs. (RxCB/TxCB is a common line 
RxTxCB). The transmitted data TxD changes on the falling 
edge of the clock. Clocks can be 1, 16,32, or 64 times the 
data rate; however the clock multiplier for the transmitter 
and receiver must be the same. 


TxDA(15); TxDB(26): Transmit data, active high. 


W/RDYA(10); W/RYDB(30): 


Wait/Ready: 


1. 


When programmed as WAIT lines that synchronize the 
CPU to the DART data rate they are open drain 
outputs. 


When programmed as READY line for а ОМА 
controller, they are driven High and Low. 


The reset state is open drain. 
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Features 


General 
Description 


ор 


Ш Four independently programmable 
counter/timer channels, each with a 
readable downcounter and a selectable 
16 or 256 prescaler. Downcounters are 
reloaded automatically at zero count. 


W Three channels have Zero Count/Timeout 
outputs capable of driving Darlington 
transistors. ç 


и Selectable positive or negative trigger 
initiates timer operation. 

и Standard Z-80 Family daisy-chain interrupt 
structure provides fully vectored, prioritized 
interrupts without external logic. The CTC 
may also be used as an interrupt controller. 


m Interfaces directly to the 2-80 CPU or—for 


ti 1 
baud rate generation—to the 7-80 SIO. Functiona 


Description 


The Z-80 CTC four-channel counter/timer 
can be programmed by system software for a 
broad range of counting and timing applica- 
tions. The four independently programmable 
channels of the 2-80 CTC satisfy common 
microcomputer system requirements for event 
counting, interrupt and interval timing, and 
general clock rate generation. 

System design is simplified because the CTC 
connects directly to both the 2-80 CPU and the 
2-80 SIO with no additional logic. In larger 
systems, address decoders and buffers may be 
required. 

Programming the CTC is straightforward: 
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Figure 1. Pin Functions 


each channel is programmed with two bytes; a 
third is necessary when interrupts are enabled. 


Once started, the CTC counts down, reloads 
its time constant automatically, and resumes 
counting. Software timing loops are completely 
eliminated. Interrupt processing is simplified 
because only one vector need be specified; the 
CTC internally generates a unique vector for 
each channel. 

The Z-80 CTC requires a single +5 V power 
supply and the standard Z-80 single-phase 
system clock. It is fabricated with n-channel 
silicon-gate depletion-load technology, and 
packaged in a 28-pin plastic or ceramic DIP. 
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Figure 2. Pin Assignments 


The Z-80 CTC has four independent counter/ 
timer channels. Each channel is individually 
programmed with two words: a control word 
and a time-constant word. The control, word 
selects the operating mode (counter or timer), 
enables or disables the channel interrupt, and 
selects certain other operating parameters. If 
the timing mode is selected, the control word 
also sets a prescaler, which divides the system 
clock by either 16 or 256. The time-constant 
word is a value from 1 to 256. 

During operation, the individual counter 
channel counts down from the preset time con- 
stant value. In counter mode operation the 
counter decrements on each of the CLK/TRG 
input pulses until zero count is reached. Each 
decrement is synchronized by the system 
clock. For counts greater than 256, more than 
one counter can be cascaded. At zero count, 
the down-counter is automatically reset with 
the time constant value. 

The timer mode determines time intervals as 
small as 4 из (Z-80A) or 6.4 из (2-80) without 
additional logic or software timing loops. Time 
intervals are generated by dividing the system 
clock with a prescaler that decrements 
a preset down-counter. 

Thus, the time interval is an integral mul- 
tiple of the clock period, the prescaler value 
(16 or 256) and the time constant that is preset 
in the down-counter. А timer is triggered auto- 
matically when its time constant value is pro- 
grammed, or by an external CLK/TRG input. 

Three channels have two outputs that occur 
at zero count. The first output i: a zero- 
count/timeout pulse at the ZC/TO output. The 
fourth channel (Channel 3) does not have a 
ZC/TO output; interrupt request is the only 
output available from Channel 3. 

. The second output is Interrupt Request 
(INT), which occurs if the channel has its 
interrupt enabled during programming. When 
the 2-80 CPU acknowledges Interrupt Request, 
the Z-80 CTC places an interrupt vector on the 
data bus. 

The four channels of the 2-80 CTC are fully 
Prioritized and fit into four contiguous slots in 
à standard Z-80 daisy-chain interrupt struc- 
ture. Channel 0 is the highest priority and 
Channel 3 the lowest. Interrupts can be 
individually enabled (or disabled) for each of 
the four channels. 
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The CTC has four major elements, as shown 
in Figure 3. 


m CPU bus I/O 

и Channel control logic 
B Interrupt logic 

m Counter/timer circuits 


CPU Bus I/O. The CPU bus I/O circuit 
decodes the address inputs, and interfaces the 
CPU data and control signals to the CTC for 
distribution on the internal bus. 


Internal Control Logic. The CTC internal 
control logic controls overall chip operating 
functions such as the chip enable, reset, and 
read/write logic. 


Interrupt Logic. The interrupt control logic 
ensures that the CTC interrupts interface prop: 
erly with the Z-80 CPU interrupt system. The 
logic controls the interrupt priority of the CTC 
as a function of the IEI signal. If IEI is High, 
the CTC has priority. During interrupt 


INTERNAL 


CONTROL 


int 
18 
1E0 





Figure 3. Functional Block Diagram 


processing, the interrupt logic holds IEO Low, 
which inhibits the interrupt operation on lower 
priority devices. If the IEI input goes Low, 
priority is relinguished and the interrupt logic 
drives IEO Low. 

If a channel is programmed to request an 
interrupt, the interrupt logic drives IEO Low at 
the zero count, and generates an INT signal to 
the 2-80 CPU. When the 2-80 CPU responds 
with interrupt acknowledge (МІ and ОКО), 
then the interrupt logic arbitrates the CTC 
internal priorities, and the interrupt control 
logic places a unique interrupt vector on the 
data bus. 

If an interrupt is pending, the interrupt logic 
holds IEO Low. When the Z-80 CPU issues a 
Return From Interrupt (RETI) instruction, each 
peripheral device decodes the first byte 
(ЕР). H the device has a pending interrupt, 
it raises IEO (High) for one M1 cycle. This 
ensures that all lower priority devices can 
decode the entire RETI instruction and reset 


properly. 


INTERNAL BUS 


3 тело 
COUNTE! 
CLKTRO 


iim 


Figure 4. Counter/Timer Block Diagram 
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Counter/Timer Circuits. The СТС has four 
independent counter/timer circuits, each con- 
taining the logic shown in Figure 4. 


Channel Control Logic. The channel control 
logic receives the 8-bit channel control word 
when the counter/timer channel is pro- 

grammed. The channel control logic decodes 


the control word and sets the following 
operating conditions: 


№ Interrupt enable (or disable) 

ш Operating mode (timer or counter) 

W Timer mode prescaler factor (16 or 256) 

и Active slope for CLK/TRG input 

ш Timer mode trigger (automatic or CLK/TRG 
input) 

m Time constant data word to follow 

B Software reset 


Time Constant Register. When the counter/ 
timer channel is programmed, the time con- 
stant register receives and stores an 8-bit time 
constant value, which can be anywhere from 1 
to 256 (0 = 256). This constant is automatic- 
ally loaded into the down-counter when the 
counter/timer channel is initialized, and subse- 
quently after each zero count. 


Prescaler. The prescaler, which is used only 
in timer mode, divides the system clock fre- 
quency by a factor of either 16 or 256. The 
prescaler output clocks the down-counter dur- 
ing timer operation. The effect of the prescaler 
on the down-counter is a multiplication of the 
system clock period by 16 or 256. The pre- 
scaler factor is programmed by bit 8 о the 
channel control word. 


Down-Counter. Prior to each count cycle, the 
down-counter is loaded with the time constant 
register contents. The counter is then 
decremented one oí two ways, depending on 
operating mode: 


W By the prescaler output (timer mode) 
m By the trigger pulses into the CLK/TRG 
input (counter mode) 


Without disturbing the down-count, the Z-80 
CPU can read the count remaining at any time 
by performing an I/O read operation at the 
port address assigned to the CTC channel. 
When the down-counter reaches the zero 
count, the ZC/TO output generates a positive- 
going pulse. When the interrupt is enabled, 
zero count also triggers an interrupt request 
signal (INT) from the interrupt logic. 


Programming Each 2-80 CTC channel must ђе pro- 
grammed prior to operation. Programming 
consists of writing two words to the ИО port 
that corresponds to the desired channel. The 
first word is a control word that selects the 
operating mode and other parameters; the 
second word is a time constant, which за 
binary data word with a value from 1 to 256. Á 
time constant word must be preceded by a 
channel control word. 

After initialization, channels may be 
reprogrammed at any time. If updated control 
and time constant words are written to a chan- 
nel during the count operation, the count con- 
tinues to zero before the new time constant is 
loaded into the counter. 

If the interrupt on any Z-80 CTC channel is 
enabled, the programming procedure should 
also include an interrupt vector. Only one vec- 
tor is required for all four channels, because 
the interrupt logic automatically modifies the 
vector for the channel requesting service. 

A control word is identified by a 1 in bit 0. 
A 1 in bit 2 indicates a time constant word is to 
follow. Interrupt vectors are always addressed 
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1SELECTS COUNTER MODE 


CLK/TRO «осон SELECTION 
0 SELECTS FALLING EDGE 
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Addressing. During programming, channels 
are addressed with the channel select pins CS; 
and CS). А 2-bit binary code selects the 
appropriate channel as shown in the following 
table. 


Channel CS, CSo 


0 0 0 
1 0 1 
2 1 0 
3 1 1 


Reset. The CTC has both hardware and soft- 

ware resets. The hardware reset terminates all 

down-counts and disables all CTC interrupts 

by resetting the interrupt bits in the control 

registers. In addition, the ZC/TO and Interrupt 

outputs go inactive, IEO reflects IEI, and 
Do-D7 go to the high-impedance state. All 
channels must be completely reprogrammed 
after a hardware reset. 

The software reset is controlled by bit 1 in 
the channel control word. When a channel 
receives a software reset, it stops counting. 
When a software reset is used, the other bits in 
the control word also change the contents of 
the channel control register. After a software 
reset a new time constant word must be written 
to the same channel. 

If the channel control word has both bits D, 
and D» set to 1, the addressed channel stops 
operating, pending a new time constant word. 
The channel is ready to resume after the new 
constant is programmed. In timer mode, if 
D3 = 0, operation 1s triggered automatically 
when the time constant word is loaded. 


Channel Control Word Programming. The 
channel control word is shown in Figure 5. It 
sets the modes and parameters described 
below. 

Interrupt Enable. 07 enables the interrupt, so 
that an interrupt output (INT) is generated at 
zero count. Interrupts may be programmed in 
either mode and may be enabled or disabled 
at any time. 

Operating Mode. Dg selects either timer or 
counter mode. 

Prescaler Factor. (Timer Mode Only). Ds 
selects factor—either 16 or 256. 


Trigger Slope. D4 selects the active edge or 
slope of the CLK/TRG input pulses. Note that 
reprogramming the CLK/TRG slope during 
operation is equivalent to issuing an active 
edge. If the trigger slope is changed by a con- 
trol word update while a channel is pending 
operation in timer mode, the result is the same 
as a CLK/TRG pulse and the timer starts. 
Similarly, if the channel is in counter mode, 
the counter decrements. 


INTERRUPT 
1 ENABLES INTERRUPT 
0 DISABLES INTERRUPT 


CONTROL OR VECTOR 
0 = VECTOR 
1 = CONTROL WORD 


gos 


RESET 
9 = CONTINUED OPERATION 
1 = SOFTWARE RESET 


MOD! 
0 SELECTS TIMER MODE 


PRESCALER VALUE* 
1 = VALUE OF 258 
0 = VALUEOF 18 


TIME CONSTANT 
8 = NO TIME CONSTANT FOLLOWS 
1 = TIME CONSTANT FOLLOWS 


TIMER TRIGGER? 

0 = AUTOMATIC TRIGGER WHEN 
TIME CONSTANT 13 LOADED 

1 = CLK/TRG PULSE STARTS TIMER 


*TIMER MODE ONLY 


qe 


1 SELECTS RISING EDGE 


Figure 5. Channel Control Word 
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Trigger Mode (Timer Mode Only). Оз selects 
the trigger mode for timer operation. When D3 
is reset to O, the timer is triggered automatic- 
ally. The time constant word is programmed 
during an ИО write operation, which takes one 
machine cycle. Àt the end oí the write opera- 
tion there is a setup delay of one clock period. 
The timer starts automatically (decrements) on 
the rising edge of the second clock pulse (T2) 
oÍ the machine cycle following the write opera- 
tion. Once started, the timer runs contin: 
uously. Át zero count the timer reloads 
automatically and continues counting without 
interruption or delay, until stopped by a reset. 

When Оз is set to 1, the timer is triggered 
externally through the CLK/TRG input. The 
time constant word 1s programmed during an 
ИО write operation, which takes one machine 
cycle. The timer is ready for operation on the 
rising edge oÍ the second clock pulse (T2) of 
the following machine cycle. Note that the first 
timer decrement follows the active edge of the 
CLK/TRG pulse by a delay time oÍ one clock 
cycle if a minimum setup time to the rising 
edge of clock is met. If this minimum is not 
met, the delay is extended by another clock 
period. Consequently, for immediate trigger- 
ing, the CLK/TRG input must precede T2 by 
one clock cycle plus its minimum setup time. If 
the minimum time is not met, the timer will 
start on the third clock cycle (Тз). 

Once started the timer operates contin- 
uously, without interruption or delay, until 
stopped by a reset. 


Time Constant to Follow. À ] in D2 indicates 
that the next word addressed to the selected 
channel is a time constant data word for the 
time constant register. The time constant word 
may be written at any time. 

А 0 in D2 indicates no time constant word is 
to follow. This is ordinarily used when the 
channel is already in operation and the new 
channel control word is an update. À channel 
will not operate without a time constant value. 
The only way to write a time constant value is 
to write a control word with D» set. 


о То, Го, 10, |р, | 6; b. | 


тсе 


= 
He 


те; 
те Tey 
те тез 
те, тс; 


Figure 6. Time Constant Word 


Software Reset, Setting Dj to 1 causes a soft- 


ware reset, which is described in the Reset 
section. 


Control Word. Setting Do to 1 identifies the 
word as a control word. 


Time Constant Programming. Beíore a chan- 
nel can start counting 1 must receive a time 
constant word from the CPU. During program- 
ming or reprogramming, a channel control 
word in which bit 2 is set must precede the 
time constant word to indicate that the next 
word is a time constant. The time constant 
word can be any value from 1 to 256 (Figure 
6). Note Ша! 0016 is interpreted as 256. 


In timer mode, the time interval is controlled 
by three factors: 


W The system clock period ($) 


ш The prescaler factor (P), which multiplies 
the interval by either 16 r 256 


W The time constant (T), which is programmed 
into the time constant register 
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Consequently, the time interval is the pro- 
duct of $ó x P x T. The minimum timer resolu- 
tion is 16x ф (4 us with a 4 MHz clock). The 
maximum timer interval is 256 x $ x 256 (16.4 ms 
with a 4 MHz clock). For longer intervals 
timers may be cascaded. 


Interrupt Vector Programming. Н the Z-80 
CTC has one or more interrupts enabled, it 
can supply interrupt vectors to the 2-80 CPU. 
To do so, the Z-80 CTC must be pre-pro- 
grammed with the most-significant five bits of 
the interrupt vector. Programming consists of 
writing a vector word to the I/O port cor- 
responding to the 7-80 CTC Channel 0. Note 
that Do of the vector word is always zero, to 
distinguish the vector from a channel control 
word. D; and D2 are not used in programming 
the vector word. These bits are supplied by 
the interrupt logic to identify the channel 
requesting interrupt service with a unique 
interrupt vector (Figure 7). Channel 0 has the 
highest priority. 


[rio [os Го, Го, |о,10, |9 
Vr-V3 AS | L 0 = INTERRUPT TON WORD 
SUPPLIED 1 = CONTROL WORD 
BY USER 
CHANNEL IDENTIFIER. 


(AUTOMATICALLY INSERTED 
BY CTC) 

0 0 = CHANNELO 

D ре CHANNEL 1 

1 0 = CHANNEL 2 

1 1 * CHANNEL З 


Figure 7. Interrupt Vector Word 


CE. Chip Enable (input, active Low). When 
enabled the CTC accepts control words, inter- 
rupt vectors, or time constant data words from 
the data bus during an 1/О write cycle; or 
transmits the contents of the down-counter to 
the CPU during an I/O read cycle. In most 
applications this signal is decoded from the 
eight least significant bits of the address bus 
for any of the four I/O port addresses that are 
mapped to the four counter-timer channels. 


CLK. System Clock (input). Standard single- 
phase Z-80 system clock. 


CLK/TRGg-CLE/TRGa. External Clock/Timer 
Trigger (input, user-selectable active High or 
Low). Four pins corresponding to the four Z-80 
CTC channels. In counter mode, every active 
edge on this pin decrements the down-counter. 
In timer mode, an active edge starts the timer. 


CS -CS;. Channel Select (inputs active High). 
Two-bit binary address code selects one of the 
four CTC channels for an I/O write or read 
(usually connected to Ag and А)). 

Do-D;. System Data Bus (bidirectional, 
3-state). Transfers all data and commands 
between the Z-80 CPU and the Z-80 CTC. 





ТЕД. Interrupt Enable In (input, active High). 
А High indicates that no other interrupting 
devices of higher priority in the daisy chain 
are being serviced by the Z-80 CPU. 


IEO. /nterrupt Enable Out (output, active 
High). High only if IEI is High and the Z-80 
CPU is not servicing an interrupt from any 
2-80 CTC channel. ТЕО blocks lower priority 
devices from interrupting while a higher 
priority interrupting device is being serviced. 


INT. Interrupt Réquest (output, open drain, 

active Low). Low when any Z-80 CTC channel 
that has been programmed to enable interrupts 
has a zero-count condition in its down-counter. 





IORQ. Input/Output Request (input from CPU, 
active Low). Used with CE and RD to transfer 
data and channel control words between the 
Z-80 CPU and the 2-80 CTC. During a write 
cycle, ТОВО and СЕ are active and RD 
inactive. The Z-80 CTC does not receive a 
specific write signal; rather, it internally 
generates its own from the inverse of an active 
RD signal. In a read cycle, ОВО, CE and RD 
are active; the contents of the down-counter 
are read by the 2-80 CPU. If ТОКО and MI are 
both true, the CPU is acknowledging an inter- 
rupt request, and the highest priority inter- 
rupting channel places its interrupt vector оп 
the Z-80 data bus. 


М1. Machine Cycle One (input from CPU, 
active Low). When МІ and ОВО are active, 
the Z-80 CPU is acknowledging an interrupt. 
The Z-80 CTC then places an interrupt vector 
on the data bus if it has highest priority, and if 
a channel has requested an interrupt (INT). 


RD. Zead Cycle Status (input, active Low). 
Used in conjunction with IORQ and CE to 
transfer data and channel control words 
between the Z-80 CPU and the Z-80 CTC. 


RESET. Reset (input active Low). Terminates 
all down-counts and disables all interrupts by 
resetting the interrupt bits in all control 
registers; the ZC/TO and the Interrupt outputs 
go inactive; IEO reflects IEI; Dg-D; go to the 
high-impedance state. 


2С/тОц-2С/ТО:. Zero Count/Timeout (output. 
active High). Three ZC/TO pins corresponding 
to 2-80 CTC channels 2 through 0 (Channel 3 

has no ZC/TO pin). In both counter and timer 

modes the output is an active High pulse when 
the down-counter decrements to zero. 
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Figure 8. A Typical Z-80 Environment 
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Timing 


$ 


Read Cycle Timing. Figure 9 shows read 


cycle timing. This cycle reads the contents of a 


down-counter without disturbing the count. 


During clock cycle T2, the Z-80 CPU initiates a 


read cycle by driving the following inputs 
Low: RD, IORQ, and CE. A 2-bit binary code 
at inputs CS; and CSy selects the channel to 
be read. M1 must be High to distinguish this 


cycle from an interrupt acknowledge. No addi- 


tional wait states are allowed. 


5 т Та Twa Ta ті 


Cso, C84, CE CHANNEL ADDRESS 


DATA 


Figure 9. Read Cycle Timing 


Write Cycle Timing. Figure 10 shows write 
cycle timing for loading control, time constant 
or vector words. | 

The CTC does not have a write signal input, 
so it generates one internally when the read 
(RD) input is High during Ту. During То 
ТОКО and СЕ inputs аге Low. M1 must be 
High to distinguish a write cycle from an inter- 
rupt acknowledge. À 2-bit binary code at 
inputs CS; and С50 selects the channel to be 
addressed, and the word being written is 
placed on the Z-80 data bus. The data word is 
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Figure 10. Write Cycle Timing 


latched into the appropriate register with the 
rising edge of clock cycle Тз. 
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Fiaure 11. Timer Mode Timing 


Timer Operation. In the timer mode, a 
CLK/TRG pulse input starts the timer (Figure 
11) on the second succeeding rising edge of 
CLK. The trigger pulse is asynchronous, and it 
must have a minimum width. А minimum lead 
time (210 ns) 1s required between the active 
edge of the CLK/TRG and the next rising edge 
of CLK to enable the prescaler on the follow- 
ing clock edge. If the CLK/TRG edge occurs 
closer than this, the initiation of the timer 
function is delayed one clock cycle. This cor- 
responds to the startup timing discussed in the 
programming section. The timer can also be 
started automatically if so programmed by the 
channel control word. 
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Figure 12. Counter Mode Timing 


Counter Operation. In the counter mode, the 
CLK/TRG pulse input decrements the down- 
counter. The trigger is asynchronous, but the 
count is synchronized with CLK. For the 
decrement to occur on the next rising edga of 
CLK, the trigger edge must precede CLK by a 
minimum lead time аз shown in Figure 12. If 
the lead time is less than specified, the count 
is delayed by one clock cycle. The trigger 
pulse must have a minimum width, and the 
trigger period must be at least twice the clock 
period. 

The ZC/TO output occurs immediately after 
zero count, and follows the rising CLK edge. 

The 2-80 CTC follows the 7-80 system inter- 
rupt protocol for nested priority interrupts and 
return Гот interrupt, wherein the interrupt 
priority of a peripheral is determined by its 
location in a daisy chain. Two lines—IEI and 
IEO—in Ше CTC connect it to the system daisy 
chain. The device closest to the +5 V supply 
has the highest priority (Figure 13). For addi- 
tional information on the Z-80 interrupt struc- 
ture, refer to the 2-80 CPU Product Specifica- 
tion and the Z-80 CPU Technical Manual. 


Interrupt 
Operation 


HIGHEST PRIORITY LOWEST PRIORITY 
DEVICE DEVICE 


%5У DEVICE 0 OEVICE 1 DEVICE 2 DEVICE 3 


HI н! н! н! н! 


Figure 13. Daisy-Chain Interrupt Priorities 


Within the Z-80 CTC, interrupt priority is 
predetermined by channel number: Channel 0 
has the highest priority, and Channel 3 the 
lowest. If a device or channel is being serviced 
with an interrupt routine, it cannot be inter- 
rupted by a device or channel with lower 
priority until service is complete. Higher 
priority devices or channels may interrupt the 
servicing of lower priority devices or channels. 

A Z-80 CTC channel may be programmed to 
request an interrupt every time its down- 
counter reaches zero. Note that the CPU must 
be programmed for interrupt mode 2. Some 
time after the interrupt request, the CPU sends 
an interrupt acknowledge. The CTC interrupt 
control logic determines the highest priority 
channel that is requesting an interrupt. Then, 
if the CTC IEI input is High (indicating that it 
has priority within the system daisy chain) it 
places an 8-bit interrupt vector on the system 
data bus. The high-order five bits of this vector 
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ming process; the next two bits are provided 
by the CTC interrupt control logic as a binary 
code that identifies the highest priority chan- 
nel requesting an interrupt; the low-order bit 
is always zero. 


Interrupt Ácknowledge Timing. Figure 14 
shows interrupt acknowledge timing. After an 
interrupt request, the Z-80 CPU sends an inter- 
rupt acknowledge (M1 and ТОКО). All chan- 
nels are inhibited from changing their inter- 
rupt request status when М1 is active—about 
two clock cycles earlier than IORQ. RD is 
High to distinguish this cycle from an instruc- 
tion fetch. 

The CTC interrupt logic determines the 
highest priority channel requesting an inter- 
гирі. If the CTC interrupt enable input (IEI) is 
High, the highest priority interrupting channel 
within the CTC places its interrupt vector on 
the data bus when IORQ goes Low. Two wait 
states (Twa) are automatically inserted at this 
time to allow the daisy chain to stabilize. Addi- 
tional wait states may be added. 











Return from Interrupt Timing. At the end of 
an interrupt service routine the RETI (Return 
From Interrupt) instruction initializes the daisy 
chain enable lines for proper control of nested 
priority interrupt handling. The CTC decodes 
the 2-byte RETI code internally and determines 
whether it is intended for a channel being ser- 
viced. Figure 15 shows RETI timing. 

If several Z-80 peripherals are in the daisy 
chain, IEI settles active (High) on the chip 
currently being serviced when the opcode 
ЕР\в is decoded. If the following opcode is 
4016, the peripheral being serviced is released 
and its IEO becomes active. Additional wait 
states are allowed. 


Figure 15. Heturn From Interrupt Timing 
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1. The 280 PIO parallel I/O Circuit ів a programmable, dual port device that provides а TTL compatible Interface between peripheral devices and the 780 CPU, АП data transfer between the 
peripheral device and the CPU {в done with interrupt control. The PIO can interrupt the CPU upon the occurence of specified status conditions in the poriphern! device, It interfaces to 
periphornls vin two independent general purpose I/O ports A and В. Each port Нав eight data bits and two handshake signals. The READY output indicates to the peripheral that the port 
ia ready for a data transfer, and the strabe is an input from the peripheral when а data transfer has occurred, 


2. The ports сап be programmed to operate in four modes, 


a. In Mode 0, either Port A or Port B can be programmed to output data, Both porta have output registers that are individually addressed by tho CPU; data can be written to either port 
atany time, An active READY output indicates that the datu ів ауаПоЫе. After Ше data transfer, the external devico responds with an active STROBE input, which can generate 
an Interrupt. 


b, In Моде 1, either Port А or Port B can ђе configured in the input mode, Each port has an input register addressed by the CPU. When the CPU rends data from n port, the PIO sets 
the READY signal. The external device can then place data on the I/O lines and STROBE the PIO, latching the data into the port input register, resets READY, and triggers tho 
Interrupt Request, if enabled, The CPU can ready the data at any time, which again sets READY, 


с, Mode 2 is bidirectional and uses Port A, plus the Interrupt and handshake signals from both ports, Port В is set to Mode 3 and masked off, Output operation ів similar to Моде 0, 
except that data 18 allowed out onto the Port A bus only when ASTB is low. For input operation, similar to Mode 1, uses the Port B hand shake and interrupt signals. 





d. Both ports can be used in Mode 3, The individual bits are defined as either inputs or! outputs, defining up to eight separate, individually defined bits for each port, READY and 
STROBE are not used, Interrupt conditions are defined during the programming operation. Tho active level is specified ns either a high, or n low, and the logic condition 18 
specified ns either OR (one or more inputs active) or AND (all conditions active). 
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Each port contains input and output registers, handshake control logic and control registers. 
all data transfers between the peripheral and the CPU use the data input and output registers. 
The handshake logic controls data transfers. The two bit mode control register selects one of 
the four moded. à ? 


In Mode 3 the Input/output control register specifies which of the eight data bits in the port 
are to be outputs and enables these bits. The remaining bits are inputs. The mask register 
specifies which of the bits in the port are active and which are masked and inactive. The 
mask :control register specifies the two conditions; first, whether the active state of the 
input bits is High or Low, and second, whether an interrupt is generated for the OR condition 
or the AND condition. 


The Interrupt Control Logic section handles CPU interrupt protcal for nested priority interrupt 
Structures. Any devicešs physical location in a daisy chain configuration determines its 
priority. Within the PIO Port A interrupts have a higher priority than those of Port B. In 
the byte modes (0, 1, 2) and interrupt can be’ generated whenever the peripheral requires а 
data transfer. Іп bit control Mode 3, ап interrupt сап be generated when the peripheral 

Status matches a programmed value. 


If the CPU (in interrupt Mode 2) accepts the interrupt, , the interrupting devide must 

provide an eight bit interrupt vector for the CPU. This^vector forms a pointer to а locati6n 
in memory where the service routine is located. Each port has an independent interrupt vector 
Interrupts are enabled by the PIO when CPU Ml goes lw. 


The Internal Control Logic receives control words for each port during programming and controls 
the operating functions. It synchronizes port operation, controls the port mode, port 
addressing, selects read/write function, and issues appropriate commands. The НО, CE, C/D and 
ТОКО signals generate the write input internally. 

Programming: 

a. Programming a port for Mode 0, lor 2 requires two words per port. 


(1) A mode control word selects the port operating mode, and may be written at any time. 


57 [26 | 55 [ ва |71 s] ifi. 
"E = Identifies mode control word 
ont care 






de select: 0 0 Mode 0 
0 1 Mode 1 
1 0 Mode 2 
i 1 Mode 3 


(2) An interrupt vector 


[57 Тов [ps (ра [53] 22 [pz Lol 
EE E | E я 
ma | Identifies interrupt vector 
User supplied interrupt vector 
b. Programming а port for Mode 3 operation requires a control word, a vector (if interrupts 


are enabled) and three additional words. 


(1) When.Mode 3 is selected, the.mode control word must be follwed by a contool word 
that sets the I/O control register to define which port lines are inputs and which are 


outputs. 
ps [ра [ps |ә? | 1 | ро 


| 0 ‘sets bit.to output 


1 sets bit to input 





(2) Handshake is not used.  Interrupts are generated as a logic function of the input 
signal levels. The interrupt control word defines the function (AND, ORÐ and active 
levels. 







р 
ТЕС interrupt control word 
| 0-No mask word follows 


1=Маѕк word follows 


OrActive level іс lew 
l-Active level is High 


O=Interrupt on, OR function 
leInterrupt on, AND function 


LO Interrupt disabled 
l2-Interrupt enabled 
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(3) The Mask Control Word sets the mask control register, allowing any unused bits to be 
to be masked off. Тї any bits are to be masked, then D4 (para (2)) must be set. 


|27 | 26 | 25 | ва | оз | p2 | ра | o] 
..................-----------------------і 


МВ0-МВу mask bits. А bit is monitored 
For an interrupt if it is defined as 


an input and the mask bit is set to 
zero. 


с. The Interrupt Disable control word can be used to enable or diable or enable a port 
interrupt. It сап be used without vhanging the rest of the interrupt control моги. 


Identifies interrupt disable word 


Dont care 





D7=0 interrupt disable 
D7-1 interrupt enable. 


7. Pin descriptüon: 


а. Ag-A;: PORE A BUS (bidirectional, 3-state). Transfers data, status, or control information 
between Port A and the peripheral device. Ao is LSB. 


b. ARDY: REGISTER A READY (output, active high) depends on the mode of Port A 


(1) In OUTPUT mode the signal goes active to indicate that the Port A output register 
has been loaded, and the peripheral data bus is stable . 


(2) In INPUT mode the signal is active when the Port A register is empty and ready to 
accept data from the peripheral device. 


(3) In BIDIBECTIONAL MODE the signal is active when data is available in the Port A 
register for transfer to the peripheral device. In this mode, data is not placed 
on the Port A data bus unless ASTB is active. Also see BRDY. 


(4) In control (bit) mode the signal is held in a low state (disabled). 
с. ASTB: PORT A STROBE PULSE FROM PERIPHERAL DEVICE (input, active low) depends on mode £mx 


(1) In OUTPUT mode, the positive edge of the strobe is issued by the peripheral to 
acknowledge the receipt of data. 


(2) In INPUT mode the strobe is issued by the peripheral to ladd data into the Port A 
input register. 


(3) Іп BIDIRECTIONAL mode, when this signal is асЕжуе data from the Port A output 
register is gated on to the Port A bi-directional bus. The positive edge of the 
Strobe acknowledges the receipt of the data. See BSTB 


(4) їп CONTROL mode the strobe is inhibited internally. 


d. Bg-B4: PORT B BUS (bidérectional, 3-state) transfers data, status, or control information 
between port B and a peripheral device. Bo is the LSB. The port B data bus can supply 
1.5 mA at 1.5 V to drive Darlington transistors. 


e. B/A: PORT B OR A SELECT(Input High-B) defines which port is accessed during a data 
transfer 


f. веру: REBOSTER B READY (output, active High) is similar to ARDY, except that in the 
PORT А BIDIRECTIONAL mode rthis signal is High when the Port A input register is empty 
and ready to accept data from the peripheral device. 


g. BSTB: PORT B STROBE PULSE FROM PERIPHERAL DEVICE (input, active low) is similar to ASTB, 
except that when Port A is in the biüirectional mode this signal strobes data from the 
peripheral device into the Port A input register. 


h. с/б: CONTROL OR DATA SELECT (input, High = C)defines the type of data transfer to be 
performed between the CPU and the РТО. А High during a CPU write to the PIO causes the 
data bus to be interpreted as a command for the port selected by the B/A line. А Low 
means that data is being transferred between the CPU and the PIO. 
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i. CE: CHIP ENABLE (input, active Low) enables the PIO tomaccept command or data inputs from 
the CPU during a write cycle or to transmit data to the CPU during a read cycle. 

1. CLK: SYSTEM CLOCK (input). Uses standard single phase 280 system clock. 

к. ру-ру: 280 CPU DATA BUS (bidirectional, 3-state) transfers data and commands between 
the PIO and the CPU. 

1. ТЕГ: INTERRUPT ENABLE IN (input, active high) is used to form a priority interrupt daisy 
chain when more than опе interrupt driven device is being used. А high indicates that no 
other devicesaof higher priority are being serviced. 

m. ТЕО: INTERRUPT ENABLE OUT (output, active high) is the second signal required to form а 
daisy chain priority scheme. The IEO output would be connected to the IEI input of the 
next lower priority device. ТЕ is high only if ТЕГ is high and the CPU is mot servicing 
an interrupt from this PIO. 

n. INT: INTERRUPT REQUEST (output, open drain, active low) is active when the PIO is requesting 
interrupt service from the CPU. 

o. IORO: INPUT/OUTPUT REQUEST (input from CPU, active low) is used in conjunction wihh ВИА, 
C/D, CE, and RD to transfer commands and data between the CPU and the PIO. 

(1) When CE, RD and ТОБО are active, the port addressed by В/А transfers data to the CPU 
(xead). 

(2) When CE and TORQ are active, but RD, is not, the port addressed by B/A is written into 
from the CPU with either data or control information, as specified by C/D. 

(3) Also, if ТОБО and МІ are active simultaneously, the CPU is acknowledging an interrupt. 
The interrupting port automatically places its interrupt vector on the CPU data bus 
if it is the highest priority device. 

p. МЇ: MACHINE CYCLE (input from CPU, active low) is used as a sync pulse to control internal 
PIO operations 
(1) When both MI and RD are active the Z80 CPU is fetching an instruction from memory. 

(2) When Ml and IORQ are both active, the CPU is acknowledging àn interrupt. 
33) When Mi occurs without an active RD or ТОКО the PIO is reset. 

q. RD: READ CYCLE STATUS (input from CPU, active low) if active, or an I/O operation is in 
progress, RD is used with B/A, C/D, CE, and IORQ to transfer data from the PIO to the CBU. 

TIMING 
WRITE CYCLE: Nrwait states are allowed for writing to the PIO other than the automatically 
inserted T,,.The PIO internally generates its own write signal from the lack of an active 
RD. M aia 2 

m x Qo Te в 1 
асқ жи > 
w NS 
въ 
"WR = вр. СЕ • СО + TORQ 
b. READ CYCLE: Timing for reading the data input from an external device to one of the PIO 


ports. 


"BD = RD + СЕ• CD + тока 
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VPR-3 TRANSPORT 


The VPR-3 tape transport is unique in that it does not utilize a pinch roller. АП tape move- 
ment is controlled by a vacuum capstan in all modes. Air and roller guides reduce the ef- 
fects of friction, permitting very rapid changes in tape speed and direction regardless of 
reel size. 


Air supplied by the VPR-3's internal air compressor is forced out of small holes in the 
air guides, forming a thin film that cushions the tape from the surface of the guide. The 
same compressor provides the capstan vacuum, 


Heavy duty motors drive the supply and take up reels, The VPR-3 is virtually insensitive 
to differences in reel size and loading. It can handle 3 minute spot reels and 3 hour pro- 
gram reels with equal smoothness, 


The VPR-3 utilizes the proven AST (Automatic Scan Tracking) head for playback, which 
allows playback of broadcast quality pictures through a continuously variable playback 
speed range of -1x to +3x normal play speed. 


The following procedures are covered: 


Tape Path 

Cleaning the transport 
Loading Tape 

‘The Display Menu 
Tape Timer Set-up 
Standard Play Set-up 
Record Set-up 
Animation Editing 
Search to Cue 

Learn Sequence Mode 
Control Track Re-write 
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O Air Guide 
©) Roller Guide 
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Tape from the Supply reel (A) first passes over a guide (B) which provides initial tape 
guiding. The tape then contacts an air guide tension assembly (C) which senses tape ten- 
sion and uses this information to control the supply reel. 


The tape then travels over an edge guiding roller guide (D), and then passes the first of 
two longitudinal head assemblies (E). This assembly contains the full track video and 
sync erase heads. It also contains a sensor which detects whether or not there is tape 
loaded onto the tape transport. The tape then passes an air guide (F). 


The scanner entrance guide (G) and exit guide (H) are air guides that provide proper tape 
positioning of the tape at the entrance to and exit from the scanner, When wrapped around 
the scanner the tape rests on a guide band on the lower, stationary half of the scanner, It 
is important that this guide band be free of dust and dirt; the tape must ride flush to the 
guide or tracking problems will arise. 


In addition to the entrance and exit guides, the scanner assembly contains three active 
video heads (erase, record and play) spaced 120° apart and the optional syne heads which 
lead the video heads by 30? (1). 


After leaving the scanner, the tape passes over another air guide (J) and then the flutter 
idler (К). The flutter idler isolates video head tip disturbances from the audio head stack, 


The lower longitudinal head subassembly contains three stacks for audio 1,2,3 and con- 
trol track.. The first stack (L) contains the erase heads, the second stack (M) contains 
the record/play heads, and the third stack (N) provides for confidence playback in record, 
The head stacks are shielded from interference by a head cover which automatically is 
raised when tape is tensioned in the transport and retracts when tape is relaxed for ease 
of tape threading. 


After moving across the audio head stack, the tape passes another air guide (O) and on 
to the capstan (P). The tape is held against the capstan with vacuum, The vacuum cap- 
Stan controls tape speed and direction in all modes of operation. 


Tape leaving the capstan then travels over a second air guide tension arm assembly (Q) 
which senses tape tension and uses this information to control the take-up reel. Те tape 
then passes over a roller guide (R) which properly positions the tape to the take-up reel 


(1). 


The combination guide/motor switch assembly (S) is designed for tapes that have been 
. taken off a machine with a B-wind on the take-up reel, tails out and require rewinding 
(VPR-2, VPR-20). To change the direction of rotation of the take-up reel. The assem- 
bly is unplugged, rotated 180° and reinstalled. The take-up reel will now rotate clock- 
wise in forward, giving a B-wind. 
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CLEANING THE TAPE PATH 


The heads on the VPR-3 are made of ferrite material which makes them far more delicate 
than heads found on quad machines. 


Additionally the VPR-3 does not use a pinch roller in the tape path; it is replaced by air 
guides and a vacuum capstan. As a result a specific cleaning procedure has been devel- 
oped for this V TR in an effort to prevent damage to the machine. 


First, unthread any tape that is still on the machine. Locate the entrance and exit air 
guides at the top of the scanner assembly. Dip a cotton swab in Ampex Head Cleaner 
(Ampex Part No. 087-007) and clean these guides, with air flowing. То obtain air flow 
lift one of the tension arm assemblies off the stop. 


Run a cotton swab moistened with head cleaner around the edge of the band that is on the 
lower stationary drum, This is the edge that guides the tape around the scanner. If dirt 
builds up on this it will cause tracking problems, 


Locate the junction of the upper (moveable) and lower (stationary) halves of the scanner 
assembly. Position a Kim-wipe moistened with head cleaner on this surface and apply 
light pressure, Keeping the Kim-wipe in position with one hand rotate the scanner slowly 
clockwise two or three complete revolutions, DO NOT MOVE THE KIM-WIPE; ANY IN 
AND OUT MOVEMENT MAY DAMAGE A HEAD. 


With a fresh Kim-wipe moistened lightly with head cleaner, clean the video erase head, 
audio and control track heads and tape guides. When the tape guides are cleaned ensure 
that air is flowing. 


If the capstan requires cleaning, use a lint free linen rag moistened lightly with head 
cleaner. Allow the capstan dry completely before running the machine, or the cleaning 
fluid will be sucked into the VPR-3's air system. 


After cleaning ensure that the transport is completely dry before loading tape. Any head 
cleaner still on the transport will dissolve the oxide binder on the tape and cause clogging 
of heads and air guides, 


Care should be taken not to drip any cleaning fluid onto the trim or control panel. 
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Tape Thread Path 
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LOADING TAPE 
Clean the tape path according to the correct procedure, 


Turn the knurled locking ring on the supply hub counter-clockwise until the three locking 
clips retract into the hub, Place the reel of tape on the hub so that the tape will spill 
when the reel is rotated counter-clockwise. Gently push down on the reel until it is fully 
seated. Turn the knurled locking ring clockwise until it is tight and the reel is held firm- 
ly in place. Test by grabbing the edges of the reel and trying to remove it without loosen- 
ing the hub. 


The VPR-3's supply and take-up motors are extremely powerful, It is very important 
that the hold down be securely fastened or the V TR will not work properly and might pos- 
sibly damage the hub, reel or tape. 


Once the scanner and guides are dry, draw a short lead from the supply reel and care- 
fully thread the tape following the threading path given in the diagram. 


Feed the tape over the top of the take-up reel from the right side, since the take-up reel 
normally roattes counter clock-wise. After making sure the tape has grabbed the take-up 
reel, wrap a few additional turns around the take-up reel by turning the take-up reel coun- 
ter-clockwise to ensure that the tape is tensioned and held firmly on the reel. 


Avoid fold overs to ensure that the tape packs evenly. This is especially important with 
the VPR-3 to avoid vibration during wind operations at 500 ips. 


Pressure the (READY) button on the operator's control panel to apply tension to the tape 
and start the scanner. 


NOTE: Once tension has been applied to the tape, the two tension arms should not be 


touched. Injury to the operator and damage to the tape may result if the tension arms 
are forced. 


If the machine will not go into ready mode, check for too much slack around the tension 
arms, Rotate either the take-up or supply reel to remove the slack from the tape path. 


Should the take-up reel turn upon readying the machine, the tape is not held tightly 
enough on the take-up reel. Immediately press(READY), to relax the tape and stop 
the scanner. Failure to do this may cause damage to the tape. Unwind the tape off 
'the take-up reel and rethread ensuring that the tape is firmly gripped by the take-up 
reel. 
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FLUORESCENT DISPLAY AND SOFTKEYS 


At the upper right of the operator's control panel is the fluorescent display. It is made up 
of a 26 x 256 dot matrix which displays letters, numbers and graphics, It is used to 415- 
play tape position, editor status, and other information related to the operation of the 
VPR-3. The bottom line of the display is used as a "menu" to identify the functions of 
each of the six "softkeys" below the display. 


By using this menu system, each of the six buttons can be assigned a number of differ- 
ent functions, The example which follows illustrates the use of the menu and six softkeys: 


[se tti 01;23;37;08 f2 editor off +1.00 






edit stc vso editr diagn setup > 


А: he) оо ШЕЛ 


This is what the "home" menu looks like, (The numbers have been added to Ше softkeys 
for this example.) Beginning with the top line, from left to right, the display shows that 
tape timer 1 (tt1) is being used to display tape position in hours, minutes, seconds and 
frames (01;23;37;08); next is the field indicator (f2); editor status is next (editor off); 
the speed at which the tape will play when the variable speed mode is selected is shown 
in the upper right corner (+1.00). 


The bottom line of the display is used to identify the softkeys below the display. These 
are the functions in the home menu and the functions they access. 


edit - access the edit menus. 

Stc - access the 100 point search-to-cue menu, 

узо - access the variable speed operations menu allowing special variable 
speed playback modes. 

editr - toggles through the editor modes (off, insert, assemble) 

diagn - accesses the maintenance diagnostics menus. 

setup - accesses the setup menus. 


C2 № = 
. е 


Q сл њ 


Some menus, including the home menu, have an arrow to the right of softkey position 6, 
The arrow to the right of the setup softkey means there is more information in this menu. 
Since there are only six softkey positions, the remaining portion of the menu is displayed 
on another menu, То get to this information, press (MORE) to the right of the fluores- 
cent display. 


After pressing the (MORE) button, the "тоге menu" is displayed. 


STDSU di ° 
STDpr SUipr SU2pr 


Note that there are now six more functions that access different modes than on the original 
menu 
Е 4-7 
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TAPE TIMERS 


In the HOME menu, and other selected menus, tape position information is displayed in 

the top left corner of the display. This position information can be from three different 

sources: ttl (tape timer 1), tt2 (tape timer 2), and tcr (time code reader). Time is dis- 
played as "hours: minutes: seconds: frames," 


Tape timer 1 (tt1) and tape timer 2 (tt2) may be set or reset, The tcr mode will display 
time code as read directly from the time code that is striped on the videotape, This timer 
cannot be set or reset, and will always display tape time code when the tape is running. 


Tape timer 1 is reset to zero to provide the cue for the cue-to-air operation. For this 
reason, it can be reset to zero whether or not it is displayed. 


The tape timers, ttl and tt2, are automatically reset when a new tape is loaded onto the 
УТЕ. The time that they are reset to is 23:58:00:00. This means that zero time is 2 
minutes into the tape and with the standard 2 minutes bars and tone this would be the be- 
ginning of program. 


Pressing the (TIME) button at the left of the display will toggle through the three tape 
timers, 


SETTING THE TAPE TIMER MODE 


The VPR-3 tape timers may be set to operate in the drop frame or non-drop frame (full 
frame) mode. The preferred mode is drop frame, which will correct for the difference 
between time code running at 30 frames/second and the color video rate of 29.97 frames/ 
second. 


Without drop frame, a color program picks up an extra 0,03 frames every second of time 
code. After an hour of time code has elapsed, the programs real running time will be 
3 seconds and 18 frames longer than the indicated by the time code, 


Drop frame time code reduces this error by omitting the first two frame counts (frames 
00 and 01) at the start of each new minute, except every tenth minute, Те tape timer 
reading then will agree with a program length that is measured with a stopwatch. 


To select the drop frame mode press the (HOME) key, the (setup) softkey and the (MORE) 
key. This displays Ше (ttmod) softkey which toggles between "full" and "drop." Once 
the desired mode has been selected press (HOME) to return to the "home" menu, 


The tape timer displays indicate which mode is in use: In the drop frame mode, the num- 
bers are separated by semicolons (;) for field 2 and commas (,) for field 1; in full frame 
(non-drop) mode the numbers are separated by colons (:) for field 2 and periods (.) for 
field 1, : 
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CHANGING THE TIME IN TAPE POSITION REGISTER ttl 


The time in register tti may either be instantly set to zero (00:00:00:00), ог to any de- 
sired preset time. The timer may be set or reset when the tape is parked or while it is 
rolling. 


TO ZERO THE REGISTER 


To reset 1 to 00:00:00:00, press the (SET) button to the left of the display. The timer 
is reset and when tape rolls it will count from 00:00:00:00 when the tape moves, 


NOTE: Pressing the (SET) button will always set or reset ttl regardless of which regis- 


ter is displayed. 
TO SET THE TIMER TO A PRESET VALUE 


Enter the desired time into the keypad register using the numeric keypad at the center 
of the control panel. The specified time is displayed under the current tape position. 
When entering the time remember the last two digits will be the frames. 


Transfer the time indicated in the keypad register to the timer register by pressing the 
(SET) button. The timer will count from the entered value when the tape is moved, If 
an invalid number was loaded in any of the time slots (greater than 59 for minutes and 
seconds or 29 for frames) then the number will not be entered. The invalid numbers 
will be shown in reverse display. The keypad register must be "cleared" and the cor- 
rect number entered before it can be loaded into tt1. 


CHANGING THE TIME IN TAPE POSITION REGISTER tt2 

The time in register tt2 may either be instantly set to zero (00:00:00:00), or to any de- 
sired preset time, The same restrictions for setting or resetting ttl apply to tt2. The 
procedure, though, is slightly different: 


To set or reset tt2, press the (TIME) button to step to #2. While holding down the 
(TIME) button press (SET). 


NOTE: When tt2 is set or reset this will also set or reset tt1 to the same value. 
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STANDARD PLAYBACK SETUP 


Before loading the tape to be played back clean the transport according to the approved 
cleaning procedure, Load the tape on the transport correctly, READY the transport and 
SHUTTLE forward to the pre-recorded bars and tone. On this section of tape carry out 
the following checks and adjustments. 


AUDIO LEVELS CHECK 


Playback mode audio level adjustments are made on the front panel, Each audio channel 
has own VU meter and playback audio level adjustment control. Pre-recorded tone 
should be set at OVU on the meter. If adjustment is required, use the appropriate (AU- 
DIO OUT) level control below the meter. 


NOTE: If the (UNITY/VARIABLE) switch is set to the unity position, the audio level 


controls will not work. 


To hear the audio during the level checks, select the appropriate channels on the audio 
monitoring selector switches. 


AUDIO 1 & AUDIO 2 LEVEL CONTROL 


Once the levels for channels 1 & 2 are set, the output of both can be adjusted together 
using the (A1 & A2 LEVEL) control, Pull the control out to activate it and adjust as re- 


quired. NOTE: If the (UNITY/VARIABLE) switch is set to the unity position, this con- 


trol will not work. 
AUDIO 1 & AUDIO 2 MONO MIX 


Audio channels 1 & 2 can be premixed and fed аз a monaural audio output present at both 
audio channel output jacks. This is a very useful feature when preparing tapes with a 
voice-over announcer on one channel and natural sound or effects on the other. The 
following procedure, although not a normal playback set-up, is used to set-up the Mix 

1 & 2 feature: 


Preset the levels on audio channels 1 & 2 following the above procedure, Access the mix 
mode by pressing in order (HOME), (setup), (audio) and (1 & 2 mix). The (1 & 2 mix) 
Softkey is an on/off pushbutton; pressing it alternately turns the mix feature on and off, 
When 1 & 2 mix is ON, the word 1 & 2 mix is in reverse display. The words "A1/A2 
MIX" to the right of the (А1 в A2 LEVEL) control will also be lit to indicate that the 
VPR-3 mix mode is activated. 


The (А1 & A2 LINE OUT) control is particularly useful in this mode, Pulling the con- 
trol out activates it, allowing the control to be used as a master control for the mix, 


The 1 & 2 mix mode will remain on until cancelled, 
SETTING VIDEO LEVELS FOR PLAYBACK 


On the waveform monitor switching select video out and the sweep on the monitor to 2V 
or 2H. 
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Before making these adjustments, it is very important that the waveform monitor verti- 
cal centering be adjusted to place the blanking line on the 0 IRE line, 


Adjust the playback levels in the following order while playing back the standard color 
bar reference section of the tape. 


NOTE: The controls will not work if the (UNITY/V ARIABLE) switch is in the unity 
position. 


Demodulator Level ~ For this adjustment the (DEMOD OUT) should be selected on the 
video waveform monitor selector. The sync tip should be on the -40 IRE units line, if 
necessary adjust the vertical centering of the waveform monitor, and then by adjusting 
the demod level control ensure that the peak is at 100 IRE. Return the monitoring to 
(VIDEO OUT) and ensure that the blanking line is on the 0 IRE units, adjusting the ver- 
tical centering if necessary. 


Black Level - The waveform monitor should indicate a setup level of 7.5 units. If the 
level is incorrect adjust it with the (BLACK LEVEL) control located on the TBC control 
panel to the right side of the operator's control panel. 


Video Level - The waveform monitor should indicate a video level of 100 units. If the 
level is incorrect adjust it with the (VIDEO LEVEL) control located on the TBC control 
panel. 


Since black level (set-up) and video level interact, these adjustments should be repeated 
as necessary. 


Chroma Phase ~ On the vectorscope the burst should be on the burst line, If it is not 
then adjust the phase control on the vectorscope. 'The blue vector dot should not lie in 
its appropriate box, Ifitis not use the (CHROMA PHASE) control located on the ТВС 
control panel. As a result of this adjustment the other vectors should lie in their pro- 
per positions. 


If as a result of these adjustments the vector dots are not precisely in the small boxes 
on the vectorscope proceed to the next adjustments, 


Auto Chroma Reference Level - The chroma level should be at the same level аз the 
white flag on the waveform monitor. Ifitis not the (AUTO CHROMA VARIABLE) ad- 
justment is required, This is located on the edge of board 2, Demodulator, in the card 
cage. The switch towards the top should be in the down position to allow the control 

to be active and then adjusted to make chrome at the same level as the white flag. 


Differential Gain - If the yellow vector dot is out of the box when the blue vector dot is 

in then the differential gain requires adjustment, 'This control is the knob that is towards 
the top of board 3, Equaliser, and should be adjust to get all dots into the boxes on the 
vectorscope. 


SCH Phasing Adjustment - An internal SCH monitoring system is provided to help elim- 
inate shifts when editing. For normal playback to help determine correct picture po- 
sition this control can be adjusted. Adjust the control under the SCH meter until the 
indicator on the meter is centered at 0°. 
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Chroma Envelope White Flag 
100 IRE 100 IRE 


Set-up 
7.5 IRE 


“Blanking 


0 IRE 








Video Set-up Waveform 
WFM - 2V, Flat 


Chroma Envelope White Flag 
100 IRE 100 IRE 


~ Set-up 
7.5 IRE 


N Blanking 
0 IRE 





Video Setup Waveform 
WFM - 2H, Flat 
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Yellow Vector 
(picture left, 
high luminance) 


Reference 
Burst Phase 


Blue Vector 
(picture right, 
low luminance) 





Vectorscope 
Video Setup Waveform 
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SETTING UP THE VPR-3 FOR RECORDING 


Prior to recording thoroughly clean the tape path and load the tape to be recorded onto 
the transport correctly. ` 


RECORD INHIBIT SWITCHES 


Video, audio 1, audio 2, audio 3 (time code), audio 4/sync, and control track are each 
independently protected from accidental erasure through the inhibit/record feature of 
the VPR-3. If the inhibit switch is on for any channel or channels, recording on the 
channel(s) will be locked out, In the inhibit position, no recording can be made. 


Prior to recording, care should be taken that the correct channels are enabled for re- 
cording. For example, Ш it is desired only to record time code on audio channel 3, 
all other channels must be inhibited, 


Call up the enable/inhibit menu, press (ENAB) (ENABLE) to the lower left of the fluores- 
cent display. The following menu will be displayed: 





Press the softkey under the channel to be activated or inhibited, Each button is an on/ 
off switch; pressing the button will alternately turn the record inhibit for that channel 
on and off, 


The status of the channel record inhibits may be changed from any menu by pressing 
the (ENAB) button. Use the softkeys as indicated in the display to enable or inhibit the 
desired channels for recording. The menu from which the enable menu was called may 
be recalled by pressing the (ENAB) button a second time. 


An additional record lockout control may be found on circuit board A20 in the front of 
the electronics bay. When the two-position toggle switch is up (on), the record lockout 
is activated, and no recording on any channel may be made, The record inhibit switches 
will not function. The words "RECORD LOCKOUT" above the (RECORD) button will 
illuminate to indicate the feature has been activated. Placing the two-position toggle 
switch in the down (off) position turns the record lockout feature off, allowing control 
through the record enable/inhibit switches. 


Another record lockout is found in the "edit - more" menu, 


(НОМЕ)— = (edit) —p»(MORE) 


ter 2; 34; 27; 19 


undo Syncro 
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When the safe feature is turned on, the VPR-3 will not go into record when the (RECORD) 
and (PLAY) buttons are pressed, This is to prevent the operator from accidentally mak- 
ing a straight recording while editing; edits, however, will be performed. If the VPR-3 
will not go into record when the (RECORD) and (PLAY) buttons are pressed, check that 
the safe feature is off, The (safe) softkey alternately turns the feature on and off; the 
status is shown in the display above the word "safe." 


Аз an additional safeguard, the word "safe" will appear on the top line of the home menu 
display to show that the feature is active. 


ter 2; 46; 15;00° 22 editor off safe 41.50 


edit ste editr diagn setup 





OPTIMIZATION OF RECORD PARAMETERS 


The adjustments for video and record optimization may be recalled from one of four 
different memories. The first three are electronic storage registers which may be set 
up automatically. These would be used to store setup parameters for three different 
tape types. 


The fourth storage register is made up of manual controls located on the circuit boards 
in the front of the electronics bay. These controls are maintenance setups generally 
for the tape type most frequently used. If the operator is unsure of the settings in the 
tape type memories, the preset should be selected. 


Prior to making a recording, the operator must check to see which optimization adjust- 
ments are being used. The three tape type selections, as well as the maintenance pre- 
sets, may be selected by pressing (HOME), (setup), and (tape). 


(HOME) A (setup) > (tape) 


TAPE 1 


tape 2 tape 3 preset 





If a tape type is selected that has not been set up then both on the tape setup menu and 
the home menu there will be the diagnostics display, "ТАРЕ TYPE NOT SET UP," 


Additionally when selecting (tape 1), (tape 2) or (tape 3) the (MANUAL/AUTOMATIC) 
switch on board A1 in the front of the electronics bay must be in the up (automatic) posi- 
tion. When using the maintenance presets, the switch should be in the down (manual) 
position. 
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AUDIO LEVEL CHECKS 
Set the (TAPE/INPUT) switch to input. 


Record mode audio adjustments are done on the front panel, Each audio channel has its 
own input level meter and adjustment control. Incoming tone should be set at the 0VU 
level on the meter. If adjustment is required, use the appropriate input level control 
below the meter. Audio channel 3 may be used to record time code and if this is so then 
the correct level is +3VU on the meter, 


SETTING VIDEO LEVELS FOR RECORDING 

The video monitor selector switch should be set to demodulator video. The waveform 
monitor sweep should be set to 2V or 2H. The peak white calibrate pulse switch (second 
switch from the top on Modulator board A1) should be ON (up), and the scanner should 
not be running. 


With a standard NTSC color bar signal as an input, use the (VIDEO IN) control to adjust 
the video level so that the white level is equal to the peak white calibrate pulse. 


ALTERNATE METHOD OF SETTING VIDEO LEVELS FOR RECORDING 


For this method the monitor selector switch should be set to modulator video, Adjust 
the levels in the following order using a standard NTSC color bar signal as input. 


Video Level - The waveform monitor should indicate a video level of 100 IRE units. If 
the level is incorrect, adjust it with the (VIDEO LEVEL) control. 


Chroma - The chroma level should be at the same level as the white flag on the waveform 
monitor. Ifit 15 not, use the (CABLE EQUALIZER) control on board A1 to adjust it. 


MAKING A RECORDING 


Once the VPR-3 has been set up according to the previously outlined procedures it is 
ready to make a standard recording. 


Simultaneously press the (RECORD) and (PLAY) buttons to initiate recording. 


To view the picture on the video monitor, press the (VIDEO OUT) button on the monitor 
select bus at the bottom left of the control panel. "To hear the audio while recording, 
select the desired channels using the eight channel select buttons at the lower left of the 
control panel. Each audio channel can be assigned to either the left or right monitor 
speaker, Right and left speaker volume may be adjusted using the dual concentric con- 
trols to the left of the eight channel select pushbuttons. 


End the recording by pressing the (STOP) button. 
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ANIMA TION EDITING 
In the VPR-3 animation is treated as a special edit function, Because of the ability of the 
transport to move tape rapidly and accurately the machine can make edits down to one 
field. j 
To set up for animation the editor must be in the animate mode. This achieved by being 


in the home menu and pressing Ше (editr) softkey until the word "insert" is displayed 
above it. 


SETTING ANIMATION PREROLL 


Since animate is treated as a special edit mode, the edit preroll is used for animation. 
To set the edit preroll the edit setup menu is to be displayed. 


(HOME) -»-edit) -» (setup) 


5:00 onstd ct unity off 


prerl cfrmr cfsrc trckng edopt 





Press the following buttons in order (HOME), (edit), (setup). From the keypad enter 
the desired preroll and enter it by pressing the (ргег!) softkey. For animation a one 
second preroll is satisfactory for NTSC and a one to two second preroll for PAL. 
To access the animation menu press the following keys; (HOME), (edit), (anim). 


(HOME) - (edit) = (anim) 


tt1 00; 02; 44; 03 
en 


cel 


< >> entry cell 





SETTING THE ENTRY POINT 





Note: if you have been doing edits in the edit menu, the entry and exit points will remain 
in the animation menu, 


Entry points can be loaded either from the selected tape time or from the keypad. The 
entry point is loaded simply by pressing the (entry) softkey after the desired point is 
found on tape with the selected tape timer or the number is loaded into the keypad regis- 
ter from the keypad. | 
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CELL SIZE 


Edit duration or cell size is set from the keypad. The cell length is entered by pressing 
the appropriate keys on the keypad, being whole frame numbers or a field with the field 
key. The number is entered to the (cel) register by pressing the (cell) softkey. 


When the cell length is entered the exit point is automatically calculated to be the entry 
point plus the cell length. 


DONE SIZE 


The done register keeps track of the amount of animation editing that has been done. It 
is normal at the start of an animation sequence to zero the done register by pressing 0 
on the keypad and then pressing the (done) softkey. If there was already some period of 
animation already on the tape then this period could be entered into the done register 
from the keypad. 


PERFORMING THE ANIMATION EDIT 


Once the preroll time, entry point, cell size and done time are set the system is ready 
to do the animation edit, The "edit animation" menu is now as follows: 


ttl 00;00;00;00; en 00;00;00;00 ex 00;00;00;01 


cel 00;00;00;00 don 00;00;00;00 
cell done 





To perform the edit press the (EDIT) button. The VPR-3 will search to the entrance 
point minus the edit preroll time, go into PLAY RECORD mode, perform the edit at the 
entry point and then search back to the new entry point minus the edit preroll time, 


When the animation edit is performed, the entry and exit points and the done registers 
are all automatically incremented by the cell size. The VPR-3 has cued back to the new 
entry point minus the edit preroll and is ready for the next animation edit, 


REVIEWING INDIVIDUAL ANIMATION EDITS 


The animate review softkeys < and >> аге used to review the animation edits that 
have been done. Тһе << softkey scrolls done one cell while the >> softkey scrolls 
up one cell, When these keys are used the entry, exit and done registers are scrolled 
accordingly. The VPR-3 also cues to the new entrance point, 


By using the animation review keys the edit point can be moved forwards or backwards 


one cell at a time. If a cell is found that needs to be redone then press the (EDIT) key 
and the VPR-3 will perform a 1 cell edit on this cell. 


4-18 


АМРЕХ DEPARTMENT 
10017-13 V-0290S 


SEARCH TO CUE: 


The VPR-3 can store up to 100 cue points for easy and immediate access, The cue points 
can be specified in three ways: 


1. While tape is parked at a desired cue point, 


2. While tape is rolling. 
3. As a preselected value using the numeric keypad. 


Cue points may be entered referenced either to tt1, tt2 or ter, When searching to cue 
points, it is necessary to be using the tape position register from which the cue points 


were taken. 


(НОМЕ)— (stc)-» (search-to-cue) 


frame 


ter: 1;29;17;20 field 41.25 
cue point #02--> 1325318315 


cue# ý cue# 8 cue# ast clear enter 





Press the (TIME) button to select the desired tape time display mode, Enter the search- 
to-cue mode by pressing the (stc) softkey on the home menu, If desired press clear to 
clear the cue point location displayed. This is not essential when a new cue point is en- 
tered the old point is automatically cleared and lost. 


А new сие point number may be specified by typing the desired number on the keypad, 
and pressing (сиет). It is also possible to change the cue point number by scrolling 
through the cue point list using either (cue# d ) (scroll down) or (cuefÀ ) (scroll up) 
button. 


If the tape is parked at the desired cue location, press (enter) to transfer the displayed 
time value to the cue point register. The cue location may also be entered "on-the-fly" 
by pressing (enter) as the tape is moving. 


If the location of the cue point is already known, the value may be typed on the keypad 
and entered as the cue point value by pressing the (enter) softkey. 


RECALLING A PRESELECTED CUE POINT 


Press the (TIME) button to select the desired tape time display mode. Enter the search- 
to-cue mode by pressing (sto) on the home menu, 


With the (ast) (automatic scan tracking) softkey select either the field or frame mode. 
This key toggles between them. Field should be selected when playing back or freezing 
sequences with motion. Frame should be used when playing back graphics. 


Enter the desired cue number either via the keypad or scrolling. 
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Once the desired cue point is displayed, press the (SEARCH) button, located below the 
six softkeys, The tape will search for and park at the selected cue point, If the (CUE) 
button is pressed the tape will search for and park at the cue point minus the set system 
preroll, 


LEARN SEQUENCE MODE 


(HOME)— (vso)--9(Lrseq) 


ter: 2;19;11;00 DUR: 2:00:00 ^ — -1.00 


en: 2;15;43;18 ех: 2;17;48;18 
clear learn entry rplay exit end 





LEARNING 


The "Lrseq" (Learn Sequence) mode enables the VPR-3 to memorize complex variable 
speed sequences for special effect plackbacks during air play or editing. The VPR-3 
can memorize up to 2 minutes of real time variable speed effects. 


Enter the learn sequence by pressing, in order, HOME, (vso) and (Irseq). Select the 
desired Tape Timer for the effect by pressing the TIME button until the desired regis- 
ter is displayed. Clear any previously memorized sequences by pressing (clear). 


Locate the area on the tape which contains the segment to be replayed, Park the tape 
at the spot the variable speed segment will begin. The speed indicator in the upper 
right portion of the display shows the speed at which the tape will play when the (VAR) 
button is pressed. Adjust the Knob to the desired starting speed. 


Press (learn) The word learn will be highlighted in reverse display to indicate that the 
learn mode is activated, 3 


Press the (VAR) button to initiate the learn process. The tape will start to move at the 
speed shown on the indicator. The VPR-3 can now be "taught" the speed transitions by 
rotating the control knob for the desired effect, 


Note that upon initiating the sequence the entry point is loaded and the duration counter 
is incrementing in real time. This timer keeps track of the elapsed time of the variable 
speed sequence from the point it began, regardless of the tape speed. 


When the segment has finished, exit the learn mode by either pressing the (learn) soft- 
key again or STOP. When the machine exits the learn mode the exit point is loaded and 
the duration timer stops counting. 


The exit time of the memorized segment must be at a point after the furthest forward 
point in that segment, or in replay the replay will be ended at the exit point without com- 
pleting the remainder of the sequence. If this is not the case then a suitable time may 
be added to the exit point, a suitable time being 5 mins. This is done with the keypad, 
by pressing 5:00:00, +, and the (exit). 
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REPLAY 


Once the sequence has been memorized, it can be recalled and replayed at any time. The 
changes in speed entered into the VPR-3's memory may also be applied to any segment of 
tape. 


Enter the replay mode by pressing (rplay). The word "rplay" will be highlighted in reverse 


display to indicate that the replay mode is active. Press the VAR button, The tape will 
play back at the variable speed entered into the memory during the learn mode. 


CONTROL TRACK REWRITE . 

If a tape is recorded with incorrect phase or no control track then it can be rewritten, _ 
This is achieved by using the synthetic control track feature of the VPR-3 where the con- 
trol servo is locked to the off-tape video and this is used to produce a new control track 
that is recorded on tape. 

Access to this mode is in the "servo-setup-more'" menu. Ensure that the editor is OFF. 


(НОМЕ)----> (s etup)—» (servo)——3» (more) 


off off norm 


SynCT ctrw svgain 





WRITING NEW CONTROL TRACK 


This is done to a tape where for the entire recorded portion there is no or bad control 
track. 


Ensure that the (UNITY/VARIABLE) button is selected to unity. This mode will give a 
highlighted "unity" label above the (trkng) softkey. Select control track on the waveform 
monitoring. 


Press the (synCT) softkey to access synthetic control track playback, the label will be- 
come "on", 


Ensure that the tape is positioned at the head of the section for which new control track 
is to added. Press the (ctrw) softkey, the label will go to "on." In this mode if the 
HOME menu is returned to there will be a "diagnostics display" NONSTD-CT REWRITE. 
The video and audio channel record inhibit indicators will also be light. 


Press (PLAY) and (RECORD) to initialize the recording. Press (STOP) once the-end of 
the recording is reached, 
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REWRITING A PORTION OF CONTROL TRACK 


This is used where only a portion of the control track requires to be rewritten, It will 
be necessary to phase the machine up to the good portion of the control track before go- 
ing into record so that there will be continuous phase throughout the recording. 


With the (UNITY/VARIABLE) button select variable. The label above the (trkng) soft- 
key will be unhighlighted "unity" or "non-std." On a portion of the tape that has good 
control track go into PLAY. While observing the control track waveform press the 
(SynCT) softkey. If there is a change in the control track phase then press the (trkng) 
softkey and with the KNOB adjust the phase so that the phase is the same as it was with 
synthetic control track off. То ensure that the pase is correct toggle the (synCT) soft- 
key "оп" and "ой" while adjusting the KNOB to obtain correct phasing. 


Press the (ctrw) softkey, the "оп" label will be displayed, 
Return to the HOME menu, located a position near the start of the portion of tape with 


bad control track, Select ttl and zero. Press (PLAY) and (RECORD) and record for 
the period of tape that new control is required. 
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VPR3 Control PWA 20 
Switch Z Functions. 


Normal VPR3 operation, waits for scanner lock before going into record. 
VPR3 goes into record immediately, rather than wait for scanner lock. 


Control Panel active while in remote. 
Control Panel operation inhibited while in remote. 


Tape video displayed during search. 
EE video displayed during search. 


Noise protection disabled. 
Noise protection enabled. 


Unused. 


Inhibits access to audio record timing menu. 
Enables access to the audio record timing menu. 


Normal. 
RAM clear mode, doing a First Birthday on every power up. (This should be used 


‘only if the RAM is trashed so bad that a normal First Birthday cannot be done, 


i.e. the CPU wont wake up). 


Inhibits User Setup Learn. 
Enables User Setup Learn and Labels. 
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АМРЕХ 
10017 


TRAINING 
DEPARTMENT 


V-0290W 


VPR-3 USER SETUP LEARN 
PROGRAM VERSION 5.X 


A record of user set-ups should be maintained for each of the four set-ups on the 
SET-UP menu. If the need to do a first birthday arises, as when a software update is 


installed, the 


menus are set to a default condition shown in bold letters below. 


Audio record timing set-up values are also set to their default value. The time code 
generator is put in HOLD mode until cancelled by a soft key or Audio 3 record is 


initiated. 


Video Pre-process 
Playback Head 
Audio 1&2 Mx 
Audio Process 
AST 

Color Framer 
Clr Frmr Source 
Remote Edit Field 


Reel Servo Gain 
TAPE Setup . 
Char Gen status 
Character Gen 
Char Gen display 
Time code clr fr 


Time code source 
Time code frame 


System Pre-roll 
Edit pre-roll 
Tape Timer mode 


Remote 1 

Serial 

Remote Switches 
Time 

Rerd Chan enable 
Edit mode 
Sycronize 

Label 


ACCESS PATH FOR USER LEARN SET-UPS 


[HOME] [setup] [video] [p proc] 

[HOME] [setup] [video] [pb head] 

[HOME] [setup] [audio] [1&2mx] 

[HOME] [setup] [audio] [proc] 

[HOME] [setup] [servo] [ast] 

[НОМЕ] [setup] [servo] [crfmr] 

[HOME] [setup] [servo] [cfsrc] 

[HOME] [editor][setup] [MORE] [remfld] 

[HOME] [setup] [servo] [MORE] [svgain] 

[HOVE] [setup] [tape] [tapel-tape3/preset | 

[HOME] [setup] [chgen] [chgen] 

[HOME] [setup] [chgen] [chgen] 

[HOME] [setup] [chgen] [mode] 

[HOME] [setup] [tcgen] [tc 9] NTSC 
PAL 

[HOME] [setup] [tcgen] [src] 

[HOME] [setup] [tcgen] I[df/ff] ше 

[HOME] [setup] [MORE] [syspr] Ше 

[HOME] [edit][setup] [prerl] ша 

[HOME] [setup] [MORE] [ttmod] e 

[HOME] [setup] [MORE] [хет] 

[HOME] [setup] [MORE] [serial] 

[control panel Remote 1 & 2 switches] 

[HOME] [TIME] 

[ENAB] [individual enables 

[HOME] [editr] : 

[HOME] [edit] [MORE] [syncro] 

[НОМЕ] [MORE] [SUsu] [50521] [1150] [KNOB] 
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[o£f/on] 

[ast hd/rcrd hd] 
[off/on] 

[off/on] 

[field/ frame] 
[onstd/oninv/off] 
[vid/ct/tc] 
[field2/remote/ 
fieldl] 
[norm/low] 
[preset/tape 1-3] 
on/off 

[on std/on inv/off] 
[ttm] [various] 
[tc dA/tc ФВ] 

[ /NONSTDA / 
SIDB/NONSIDB] 
[int/ext/jam/slv] 
[drop/ full] 
[full] 


[paral/serial] 
[SMPTE/VPR3 / SNC] 
[OFF] 
[tt1/tt2/tcr] 

all enabled 
[off/insert/assem] 
[on/off] 

[STDSU] 


Machine No. 
Date 


Soft Key 

label 

video pre-process 
playback head 
audio 1&2 mx 
audio process 
ast 

color framer 
clr frmr src 
rem field 

reel servo gain 
tape 

char gen status 
char gen 


char gen display md 


АМРЕХ 0015988 


10017 
УРВ 3 


Serial №. 


Operator 


V-0290X 
USER SETUP RECORD 
Room No. 


4-27 


Soft Key/Label 

tm code color frm 
time code source 
time code frame 
system preroll tm 
edit preroll tm 
tape timer mode 
remote 1l 

serial 

remote switchs 
TIME 

REC chan en 

EDIT mde 


sycronize 


АМРЕХ 


10017 V-0290Y 


|| 


int 


СЕЛ ИНН ИИИ 
= ү j 
DI LLL 
= БЕН БЕНЕН 
= ILL 


* Depends on standard - NISC/PAL 


Erase In: [HOME] [setup] [audio] [rectm] [ersin] [2.0] 


Erase Out: [HOME] [setup] [audio] [rectm] [ersot] [5.0] 


AUDIO RECORD TIMING SETUP 


CONTROL, PWA S7-6 controls access to [rectm] menu 
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Ampex KITTEN 


10017 V-0290 


VPR 3 
OPERATIONS #7 
CUE AND SEARCH RULES 


l. Pressing CUE and SEARCH simultaneously: 
- АП menus 
- Parks at TT #2 00:00:00:00 minus system pre-roll 


2. If a number is present in keyboard entry slot of the menu, as a result of 
COPY or a key pad entry: result of COPY, or keyboard entry (except TRIM): 


- All menus 


- Searches to that number with respect to selected timer (ТТ#1, #2, or 
TCR) 3 


- Cues to that number minus the system preroll. If the EDIT menu has 
been selected, then the EDIT pre-roll is used. 


3. If the Keyboard register display is empty, or has a TRIM number in it, and 
EDIT or STC menu has not been selected: 


- Searches to TT#1 00:00:00:00 + trim. 
- Cues to TT#1 00:00:00:00 + trim - system preroll. 


4. Editor menu: 


- Searches to ENTRANCE + trim with respect to selected TT#1, TT#2, or 
TCR. 


- Cues to ENTRANCE + trim - system EDIT pre-roll. 
5. Search to Cue (STC) menu: 


- Searches to CUE # time displayed +£ trim, with respect to selected 
TT#1, TT#2, or TCR. 


- Cues to CUE # time displayed £ trim - system pre-roll. 
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57-1 


57-2 
57-3 


57-4 


57-5 


57-6 


57-7 


57-8 


OFF 


OFF 


OFF 
ON 


OFF 


OFF 


OFF 
ON 


OFF 


УУ АЕ DEPARTMENT 


10017 У-0387 


РЕЗ CONTROL PWA га 
Switch 7 Functions 
Version 6 Software 


Normal VPR3 operation, waits for scanner lock before going 
into record. | 

ЧРЕЗ goes into record immediately, rather than wait for 
scanner lock. 


Control Panel active while in remote. 
Control Panel operation inhibited while in remote. 


Tape video displayed during search. 
EE video displayed during search. 


Normal NTSC operation. Serial output of tape time has a 2 
Frame delay. 

Normal PAL operation. Serial output of tape time does not 
have a 2 frame delay. 


Normal position. 

SPECIAL FUNCTION; for future development. If used then the 
message “57-5 ОМ EFFECTS REC TIMING" is displayed in the 
menus, 


Unused 


Normal . 

RAM clear mode, doing a First Birthday on every power ир, 
{This should be used only if the RAM is trashed so bad that 
a normal First Birthday cannot be done, i.e. the CPU wont 
wake up). 


Normal position, this inhibits changing any of the menu 
enables in the <mnenb> menu. Provides operator lockout of 
preset functions. 

Allows changing of the enables in the <mnenb> menu. 
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Tape Timer Displav shows the selected Tape Timer. Either tape AMPEX 
timer 1 [tti] or [tt2] or Time Code Reader [ter]. For the TRAINING USE ONLY 


tape timers it is a field display that operates Full Frame or Drop | REVISION |1 [213[415[6| 
Frame, as selected in the SET-UP-MORE menu, 10017 119-17 


For Full Frame, period or colon is used: 
00.00.00.00 Field 1, 3 
00: 00::00 :00 Field 2, 4 


For Drop Frame, comma or semi-colon Field Indicator Indicates EDITOR status as 


the Demod Video field. selected by [editr | 
In STILL it indicates the soft key. Will be off, 


Variable speed indicator, The number 
represents the speed times PLAY that 
tape will be moved when VARIABLE 


00, 00, 00, 00 Field 1, 3 
00; 00; 00; 00 Field 2, 4 


When tape initially blocks the Tape in Transport sensor, both 
ttl and tt2 are set to: 


FF: 23:58:00:00 
DF: 23;58;00;02 


field the transport is insert, or assemble, 

Stopped on. Status also displayed 
above [RECORD] 
button, 


PLAY is selected, 












In any menu, this key will 
return the display to this 


Selects Tape Timer to be dis- HOME menu. 


played. Toggles ttl, tt2, and 
ter. 


tti 01:36:47:12 +з edi tor off +1.35 


















Displays 47 machine status conditions 


Keypad Register Diagnostic display and faults, when a fault exists. 






When buttons on the 10 digit 
keypad are pressed they will 
be displayed in this area for 
transfer to other registers. 


edit stc есі tr diag setup 


In some menus, including HOME, 
more than six soft keys are re- 
quired. The arrow on the dis- 
play indicates this. By pressing 
the MORE key the extra menu is 
available. 





SET key allows setting of the 
tape timers. Upon pressing 
SET the contents of the keypad 
register is transferred to tt1. 
If the keypad register is empty, 
tt1 goes to 00,00,00,00,. То 
set tt2 the SET button must be 
pressed as the TIME button is 
held down and tt2 accessed. 
This will also change tt1. 




















Access the VSO 
VARIABLE SPEED 
OPS menu allowing 
special variable 

Speed playback, 


Accesses to the 
diagnostics menu 
to aid trouble- 

Shotting. 


Accesses the edit menu 
allowing auto edit 
functions. 






























Access to the SET-UP menus allowing 
the VPR-3 to be set-up for certain 
operational parameters. 









Accesses the ENABLE Menu 
that allows individual channel 
Record Enables/inhibits. 
INHEBIT is also displayed 
under the appropriate soft 
key, This can be accessed 
from any menu and on re- 
pressing (toggle action) the 
key it will return to the 
original menu, 














Access to the 100 
point SEARCH TO 
CUE menu, 













Controls the EDITOR, 
Turns it on/off, 
Toggle: OFF 
INSERT 
) ASSEMBLE 
Status is also displayed 
above the RECORD key. 






VPR-3 
OPERATIONS 


HOME MENU 
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АМРЕХ DEPARTMENT 


TRAINING USE ONLY 


| REVISION __|1]2]3]4]5]6] 


USER SETUP 
PRESELECT MENU 


ENABLE МЕМО 










tti 





00,01 ,23,17 


From апу menu [ЕМАВ | key 
accesses the ENABLE menu, 
Pressing again returns to 


original menu. softkey. 





Selected tape timer to which tape 
will SEARCH and CUE to with 
respect to selected "сиё point," 





tti 01;43;37;14 ға 


Keypad Register 


cue Њу cue # 4 


Allows a scroll down ¥. or. up 1 
through the hundred cue point 
numbers. 





With the Кеу-рад any-cue 
number from 0 to 99 can 
be selected. Load 


keypad register and 
then press soft key to 
access. 


Allows individual channel record inhibits, Softkeys 
toggle between RECORD and INHIBIT. When INHIBIT 
is active status is displayed below the appropriate 


cue point # 


cue # 




















HOME 
ste Selected ast 
mode. 


frame —0.20 


О1— 01: 43: 37:14 


ast clear enter 


Toggles between field 
and frame allowing 
appropriate ast mode 
to be selected. 


Clears the cue 
point register 
being displayed. 


Loads the cue point register with the 
contents of the keypad register, which 
may be a trim, If keypad register is 
empty the selected tape timer will be 
loaded. 












Personalized label can be set in the 
menu, [SUsu ] 





10017 119-18 


Highlighted dis- 


play shows set- 
up that is in use. 
STDSu 


STDpr 


Тавет1 label2 labels label4 


Suipr Suzpr SUSpr SU4pr Stisu — 


MORE 





Standard preset 

set-ups. 
Allows selection of 4 customized softkey setups. 
There are 26 functions that are memorized, For 
full description see User Setup section, Pressing 
softkey moves highlighted display to show SU acti- 
vated, If new setup pressed, "АВЕ YOU SURE? - 
PRESS AGAIN IF YES" is displayed. Second press 
gives "SETUP ACTIVATED" on display. 


STDsu 


SUsel 


Moves the highlighted 
arrow to the setup to 
be worked with. 


Pressing displays "ARE YOU SURE ?- 
PRESS AGAIN IF YES." Second press 
displays "SETUP LEARNED." Used 
to learn the 26 functions once they 
are set up in their appropriate menu, 
A20, S7-8 must be ON before this 
function is active. 





labell 


Suicn 


label12 


]blsu 


At eacb set up point a 
6 character label can 
be set with the knob, 
Upper and lower case 
letters and numbers 
can be selected. Each 
press of the softkey 
moves character to be 
веб, A20, 57-8 must 





be ON before function 


is active. 





labe 13 


Тавета 


Returns to HOME- 
MORE menu, (User 
Set Up Pre-select. 


Allows scrolling up or 
down through the 26 
functions that can be 
preset to see status, 
To change before 
learning, you must 

go to the appropriate 
menu, 


VPR-3 
OPERATIONS 
OPS 2 


ENABLE, USER, PRESELECT 
AND 
SEARCH TO CUE MENUS 
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Accessed via 
710 digit 
keypad. 





Allows moving 
entrance point 
up or down one 


cell, 


Selected tape timer 


tti 


clear anim 


Clears all edit 
registers, 


Lo 


be 


reg. empty, will load 
Selected tape timer. 


Entrance point initially set 
by [entry | key. It is 

automatically tagged after 
edit or recalc, on scrolls, 


tti 00.02.43.15 


c 


entry 





Cell length is specified 
Can be any length from 


(1 Frame shown) 





00.02.43.15 


contents of keypad 
register, which may 





1 Field or 1 Frame up. 


HOME MENU 
edit 


Edit entrance Edit exit 
point point 


Keypad Register 










Load exit " 
ads entry reg. with for uu Е 


а trim, If keypad 


Video exit 
point set, 


Exit register is automatically 
calculated from entrance and 
cell length, 


en 00.02.43.15 ex 00.02.43.16 


el 00.00.00.01 don 00.00.00.00 


end 


Returns to 
edit menu, 


Allows the cells done 
to be entered at the 
start of session, 


cell done 


. Cell length can be 
entered from keypad 


register. 





Allows entry of 
entrance point 


from keypad 
register or tape 
timer, 





en 00:02:44:16 ex 00.02.56.04 


00.02.43.15 





tti 


00.02.43.15 


Moves exit to 
entrance and 
clears exit. 





Recalls last 
entrance and 
exit, 


Selects audio channel 
to be set up. Scrolls 
an (all), ain, a2n, 
23п, 24n, and exits, 


Audio 
entrance 
point set, 


edit menu, 





Duration of number 
of cells done. Is 
automatically up- 
dated after each 
edit. 





Select color 
framer mode: 
-on standard 
-on inverted 
-off 


Allows setting of 
edit preroll via key 
pad. 


Source; 
-control track 








Selects Manual 
tracking using 


the knob, 





undo 


Undoes last 
operation, 





cfsrc trkno 





Select color framer 


AMPEX сЕРАнтмкимт 


TRAINING LISE ONLY . 


REVISION — T^ ејэ[а]=[ ә] 
10017 119-19 


Returns to edit or 
split menu, which- 
ever was last se~ 
lected, 


syncro 












Syncro ON ties the 
VPR to the édit time 
Hne, Off disables 
the time line and 
may give wrong 
edit time. 


. [safe] gives a 
normal record 

lockout. Only 

an edit record 

can be done, 





FOR EDIT SETUP 
MORE MENU, SEE 
SHEET 3B 


edopt 


MORE 


У 


Returns to edit 
menu, 


Machine will do auto 
tracking and scanner 
phase. 





VPR-3 
OPERATIONS 


OPS 3A 
EDIT MENU 





4-37/38 


From edit 
setup menu. 








field2 


remfld 









When in PLAY will 
activate auto tracking 
to insure correct 
tracking. 


When in PLAY 
will activate tach 
phase measure- 
ment to insure 
correct scanner 
phase for editing. 












When remote editing allows 
selection of field on which 
the edit is done, toggles: 
Field 1 
Field 2 
Remote 


TRAINING 
animi ЕРЕ DEPARTMENT 
TRAINING USE ONLY 


"велеюы [м |e[s[a]=[s] 
10017 


119-20 





Returns to 
Edit Menu. 







VPR-3 
OPERATIONS 


OPS 3B 
EDIT SET UP MORE MENU 
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Selects ACT mode, 
field or frame re- 
play. 


HOME MENU 
setup 


SERVO SETUP MENU 


cfsrc 


trkng 


tach@ end 


Determine color 
frame mode for 
capstan servo. 
Toggles On standard 
On inverted Off. 


Selects color 

frame source: 
Control track 
Video 

Time Code 


Accesses the variable 
tracking using the knob. 


HOME MENU 
SETUP 


Measures scanner 
phase error for 
edit phasing. 


Returns to 
setup menu, 


Turns on 
synthetic 
control track 
replay. 


Enables Control 
Track rewrite 
allowing new 
control track 

to be recorded, 





TIME CODE 


GENERATOR TCGEN 
SETUP 
MENU 


tco 13.56.12.26 да 





Stops TCG from 
running. 









Allows entry of 
time to the TCG 
via the keypad. 


Selects the source for 
the ТСС. Toggles 
[ext | External 

[int ] Internal 

[jam ] Locked to 


Returns to 
Betup menu, 


On pressing soft key, arrow 
moves to each of 4 characters, 
that may be set with the knob, 


On 525, 
selects full 
frame or drop 
frame mode, 





tc reader 

[siv ] Slaved to ext 
time code 
generator 





Toggles Phase À, Phase B, 
determining whether color 
Frame ID flag is on Frame À 
(STD) or Frame B, 





Toggles: Off 
horiz position 
vert position 
allowing the characters to 
be positioned on the monitor, 


















Turn on/off fault 
Status of diagnosties 
on character display. 


Mode of Chara 
Generator. 
Toggle: OFF 
On std-Blk chara 
on inv-white chara 


Toggles: 
Large 
Small 






HOME MENU 


SETUP 




























Toggles servo gain 
from normal (high) 
speed lock-up to low 
giving slower accell- 
eration during fast 
wind modes, 





Selects mode of display ter, 
ttm (selected tape timer) 
user bits, tcg, all of the 
above together, 


АМРЕХ ЭА 


TRAINING USE ONLY 


Г REVISION [13]e]Is[2[s]e] 
10017: 119-23 


Allows variable 
tracking using 
the knob, 


Returns to 
Setup, menu. 





CHARACTER 
GENERATOR 
SETUP MENU 


Returns to 
setup menu, 






VPR-3 
OPERATIONS 
OPS 5B 


SERVO, TIME CODE, 
CHARACTER GENERATOR, 
SET UP MENUS 





4-43/44 


Selects the record parameters, 
for audio bias, record level, 

equalization and predistortion. 
Video record drive. 
Stored in memory. Sets up 
for 3 brands of tape may be 


stored, 





Automatically cycles and 
performs all audio, video 


These are 


HOME MENU 
setup 


tape 


tape2 tapes preset 













Selects the board 
edge preset studio 
record parameters, 


Selects either the auto 
or preset menu, 





NOTE: If preset is selected it may 
be necessary on some machines to 
select MANUAL for video with the 
Switch at the top of PWA 1. 






ан ой ачжом 





Performs only а 
video and syne 


Returns to tape 
setup menu, 


and sync record parameter setup. 





set ups. 


Performs only an 


audio setup. Allows use of the knob to 


perform the setups for a 
tape type to be stored. 





TRAINING 
AMPEX 
TRAINING USE ONLY 


| вемелом ет 4/5] 6] 
10017 119-24 


Channel and function 
to be set up. 














Selects audio chan- Selects function 











nel to be setup. to be setup. 

Toggles: Toggles: level, 
Audio1 [a1] Bias 

Audio 2 [a2] Record Level 

Audio 3 [a3] Equalization 

Audio 4 [a4] Predistortion 


TAPE 


Bar graph 
showing replay 





Returns to 
tape set-up 
menu, 







Cursor to which 
level should be 
set, 






аі bias 


7777777777777777/7777/777) | 


асһап afunc video 


Sync 



















Selects the audio 
channel to be set 
up. Toggles al, 
a2, a3, a4. 


Selects the audio 
function to be set- 
up Тореза 
Nias 

Record level 
Equalization 
Predistortion 


Allows video head 
optimization. 


For audio setups the following signals are 
internally generated: 

Bias: 10 kHz at 0 VU 

Record Level: 1 kHz at 0VU 
Equalization: 10 kHz at 0 VU 
Predistortion: 1 КНх at+8 VU 





Allows syne head 
optimization, 











Returns to tape- 
auto-setup menu, 


Once the correct level is 
Set with the knob, by 
matching the bar graph 

to the cursor. Enter must 
be pressed to put the level 
into memory. 





VPR-3 
OPERATIONS 
OPS 5C 


TAPE SETUP 
MENUS 
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THAINING 
Г В DEPARTMENT 
TRAINING USE ONLY 


| REVISION ` [3fe[sTa[s[e] 
10017-02 107-4 
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O O 20 о 0 о о о О о 0 о о O O 
Q Q Q Q 
pas (es Ys se Y es Ne TL Hn n Ij 
VU NES 2 
TBC PARR SERIAL SERIAL MONITOR SPARE (AUDIO PROCESSING M A 1 or! MON | INPUTS OUTPUTS £ CONTROL 
REMOTE 1/0 МО 2 CONNECTOR NOTSHOWN IFROM ! то 1 i PANEL 
1А 1B SEE AUDIO SECTION TEC | WF | CHARACTER СЕМ. INPUTS ANALOG 


CONTROL 
I 


VID VID REF TIME 
OUT OUT IN CODE 


OF VPR-3 TRAINING MANUAL) | ! MON | 
PANEL 












TO TO OUT CONTROL 
MAIN CHASSIS MOTHER BOARD ТВС P Р/В Р/В PANEL 
RECHD SYNC VIDEO RECORD DIGITAL 









POWER 1 POWER 2 P/B REF 





TRANSPORT RF RF RF 








P 21 









TAKE UP 
TENSION 
AR 


FLUTTER 
IDLER 
SOLENOID 














AIR 













SPEAKER|| SPEAKER 











SYSTEM 





TACH 
SUPPLY 
MOTOR 


MOTOR 























CAPSTAN 
ASSY. 


TAKE UP 
MOTOR 


SCANNER 
ASSY. 









A.C. LINE VOLTAGE 
SELECTOR PLUGS 


P18-19 P13-17 





f psen N 21 





MOTH ER MOTHER CAPSTAN TAKE UP SUPPLY SCANNER SCANNER AIR TO J18=HIGH LINE V(220) J13=135V 
BOARD BOARD MOTOR MOTOR MOTOR MOTOR (AST+PREAMP) SYSTEM ELECTRONICS J19=LOW LINE V(110) J17-95V 
POWER 1 POWER 2 i BAY я 
MOTHER PWA MACHINE POWER aw Pon 
POWER ЗПРРГУ AND MDA MOTHER BOARD РОМЕН ер NU NE 


AND 
CHASSIS 


ASSY. 


VPR-3 


GENERAL SYSTEM 
INTERCONNECT 













AMPEX 
TBC-3 r 7 7-1 о) VIDEO #1 TRAINING USE ONLY 
HETERODYNE TIME BASE | вемвом _ DP<le[lsla]s]s] 
PROCESSOR CORRECTION Жеген 10017 111-214 
m А 







332 Е. Ak e] = “cl 
| 


l 
DEMODULATOR VIDEO У квн) 









































FREQUENCY 
CONTROL 
DEMODULATOR 


1 
I 
| VIDEO RECORD | 


---- — —— — — — — -- PLAY RF 


MODULATOR 
2xF 


DEMOD A2 TO DEMOD A2 RECORD DRIVER | 
әу 75 uM e eee PUN NEP шн МАНЕ | p dg | 
PEAR WHITE BLANKING | =q RECORD HD. RF 
| CRYSTAL 
VITC BLANKING, VERTICAL 
| FROM TCR/G PWA 18 INTERVAL | 
TIME CODE O Я 
| утс) амн, 
FM AUTOMATIC O 


J31 


че © 






CABLE 
EQUALIZER 


BAL. AMPL./ 
AMPL, 








VERTICAL WHITE 
CALIBRATION 
PULSE 

GENERATOR 


SYNC RF 


SYNC 
STRIPPER 





SYSTEM UNITY 
















ROTARY __ 
| TRANSFORMERS 


PRE-PROC 


VIDEO 
SET-UP MENU 


| 
| | [ | о VIDEO ERAS 
| k | | a E 











24 MHz 
OSCILLATOR 
EDIT ERASE 




















ТР13 
| FRONT 
QEA _ 





А1 ERASE PWA 
O | MODULATOR 24 MHz 
= OSCILLATOR 
EDIT ERASE 
ТО WAVEFORM | лы 2-22 212-2075 525 === у Ше; 
MONITOR 
FROM EQUALIZER A3 gaT ANC ВНАВА 
[ --- Lx cC COMM Ero UC OMNES. SEE 
COLOR FRAMER SERVO 
| BLOCK 


(REFERENCE) 






























REFERENCE SYNC BEPERENOE АЦА: 
ee GENERATOR SYNC о 
А15/А16 GENERATOR 
A15/A16 


HORIZONTAL 


SWITCHED 







АЛО TAPE REMAINING 


о 
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SYNC HEAD 
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BURST 
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DETECT 















PLAY HEAD 
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BE DETECTOR 
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CHROMA 
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| CONTROL | | 
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SC-H ZERO ADJUST 
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DELAY CONTROLLED 
OSCILLATOR 
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10 ВГЕ ADDRESS 
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LOAD 
0 or 313 


GENERATOR 





- 


mm 


REF FLD1 
PHASE 
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RF DROPOUT 






(2 
pores] 
.9 FLYWHEELH 
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10017 121-10 
ADJUST r—— SCANNER —— 
[ J 6 
|___| 
70 8 
FLOW 
5 
TENSION ARMS оова @ 
CAPSTAN 
SCANNER 
VACUUM |коговт/ 
CAPSTAN 
@ FIXED GUIDE ы GUIDES 
NOTE: TENSION READINGS ARE FROM A ROLLER PIN TYPE 
e геге: TENTELOMETER WITH TAPE MOVING IN THE DIRECTION SHOWN. 
мв АР FIXED-TYPE GAUGES WILL NORMALLY READ ABOUT 0.5 oz. 
924 92 @ ROLLER GUIDES HIGHER. 
М (М 
МА 
ША Е 7 424V 24V 
CAPSTAN SYMBOLS: Mie сты 
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(0-100 in. #20) (SYSTEM PRESSURE) 741 PSI ||| ТАРЕ GUIDE 
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———— — —Á 5 > (0-15 PSD | | TRANSPORT 
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со SHUTDOWN DRIVER 
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XPT J24-15A/15B 
6127) 


"ТО SERVO -5V 


A14, А15-5,6 
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о — | Wi 
| Fa 
| LA J 
| | 
"z | 
В | 
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2 1 REGULATOR B 10017 101-17 
917-0918 
BRIDGE AST ERROR 
о SEE AST SERVO TO. SCANNER 
-250V AST 21 
REGULATOR n SEE AST 
Q20-Q: BLOCK 
TO POWER 10 | 
SUPPLY (39 pgs 
A2PS а 
PS- PWR2 
24V REGULATOR PS 125 J62 
AST DRIVER Ca р] 
( PARTIAL ) gig? MB 412V 
| Си 
(5% 41-16 |us asp 
si ~ __________-|-- | 
| = be De a MB-12V 
AUDIO 
* FILTER GLO 
ME при (в) B A8-A12-10, A16/A19-10 
м BRIDGE AUDIO 
сви FILTER Ole ята" (65) 1 |А8-А12-9, мы. TP105 
R55/C1 412V | = 
LAMP 412V 
DIODE N 57 
м BRIDGE FILTER LAMP QD — | п е8 TAME 
CR 10 R118/C15 REGULATOR 312 V LAMP qI ITD 
Q14-Q16,Q30 CROY BAR PROTECT] ls] I 
1/-VR- ааа 2 
ium о а-а t 
LAMP 
+24у TO REGULATOR Sas 
LOSS SENSOR NO A/PS-59/60 АШТВТ 
5 р COMPRESSOR | ЈА R118 
ОЗА Sa ша) RELAY K 1 | CP J29 R122 
EMI MR UE E EE MERCED ME d ЕЕ ANALOG 
Lo PINS 1-10 | | | Б 
SH2, SH3 | 
Q E 
R48 | 354 
| MESE 
VR10 | 
(5) 10у | СУ хет 
P | ІТ 224 
@ 4 st, | ха 
Г WFM 
PINS 91-100 = А 4р5 
(7) 1 | | WFM MON. 1910 
аа 
CR28 P TO SCANNER PS 928 pir si ы FE 
| SCANNER MOTOR ай СА ва rH H 
DRIVE 
mud uc ndr |] 
= A4 < “> L. 
pe ibo eara ен НИНА АЛИНЫ ЕНЕ A Вы | 
а ce шы ыы -- pit AUD 
PINS 1-10 7 Но MON л 
90V O A CR10 | r^" 
POWER — 
CRO 2 13 
DUMP SENSE - | [23] 
m supry а аа 
DRIVE С) MOTOR | DS1-DS4 
PINS 
31-36 — | 2 | CONSOLE (Г) | 
мв LAMP = 
свв 1| ща 
PINS r ra. REGULATORS 
| CR28 = 13-18 | ` [АЈ р = 01/02 pd | 
& MON LT dt RAT 
| 252 | CONSOLE LIGHTING PWA | 
TAKE-UP 130 TP103 A, CP 210% 
DRIVE SHUTTLE 
| EE B KNOB BRAKE 
| | | ^J 
RI 
| ASPS je 
- E | 
i +24у SOLENOID 
| || TO FLUTTER IDLER SOLENOID 
m HEAD HOUR METER, 
| ~~ AUDIO SHIELD SOLENOID 
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a МПА J 
2 
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3 (эз) АМРЕХ 
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REGULATOR 






Q11/VR4 







9 желеу РБ | om m Құты 
R61 45 | PWR АТК А 11-61/62 
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и Е aos ge в ALL PWAS EXCEPT A-14/A15(SERVOS) 
lao | в | 
ona Че | LE E 






CONTROL PANEL 


° | IL + 
пе 
ПТ 
А14,А15 Е B 
xr * es] 


OSCILLATOR 


1-1 
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REGULATOR 
CONTROL 
08/010-6,96 













PS А2-27,30 
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SWITCHING 1 = 
- 105 | —— За XPRT 
92/03/07 135 ва: - Др 
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M coss XPT ALL PWA'S EXCEPT A14,A15 
|_| |__ 224 да PINS 1,2 
START-UP 12V SENSE 
LIMIT + |2 | | 7 | CP 42V 
14-7 REGULATOR 412V SENSE E 
CONTROL a || 
U14/U16-6, 014 2 
FEEDBACK XPT 
SENSE А14,А15 124 кер 
05-1,1,65 ЕЗ Pi — Za 
| XPT 
PS A2,43,A4 





21,22 







| шп -13V 
ДО 


; ALL PWA'S EXCEPT A14/A15 
PINS 5,6 


i 
ЕП 
=“ 










OVER 
CURRENT 

FOLDBACK 
U12-6 
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RAMP 
GENERATOR 
U5-10, 16 


-12V 











| [els] 
|__ 
n 
del [sl leleh 
EM UH 


REGULATOR -12V SENSE 
CONTROL || 
ЖД 013, 011-6 012 Corr ( GROUND SENSE GROUND SENSE E @ g Ye 
Ет P 
ADJ. PIN 44 Site ЕЛ вы) CONTROL PANEL 
cm I | E id 








l ASPS,A4 PS Ез | а 
483V 483V , 'А2Р8-95, 96 = 
PERS massa ВИ 5 
/ | m 
SWITCHED ASPS/A4PS 
МР5 sel Som ЕУ 13, 14, 87, 88 225 | PWR 2 
REGULATOR ШГж VRi 
FILTER 
45V — A3PS, A4PS- 
14/034 © 15, 16, 85, 86 
| (Ф) VPR-3-P8-4 
= i co POWER SUPPLY 
SENSE ME REGULATOR 
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751 TS1 
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OVER TEMP, TO uP TRAINING USE ONLY 











DATA BUS Гвемвом — PXe[sla]sis] 
| АД | 10017- 05 101-6 
NC,OPEN 60*C NC, OPEN 60°C _| PW, 
Пн акты ыы EAM ан 
A2PS 
| Š 24/AST 
70V (PARTIAL) 
PS J23-1,2 (13) +707 VOLTAGE 
REF 


А 





| 
; 


13V +13V 
1A/PS 15/16 (29) ва 
-13V ИЕ 

| A1/PS-21/22 (21) ga 

Q 
Bir SUPPLY КЕ J 72 с 

| «бу Md ШЕ REEL А Еа CURRENT 
EUR GNU A1 PS-19/20 (39 E P ре +13V тм SU ERROR | ERROR AMP 9779 SENSE 
ла рх 412V "Б> E» N | | 
d „б ИЕ АЕ r 
піп 9 1 


TU ERROR 
LEE Аша Om Еш 
45V SYSTEM 
ЕН г эташ TURN |4» E Г ЫЕ eran: 
18 | 
Eas ic pe 
14 -12V | : б ERROR АМР 
Жый A/PS 83-86 279 
АЛ АЈ | A4PS 
35 | 
| 


|] 





@ 
— 











6—9 
ЗСАМ ЕВВОЕ Ви SENSE 
© MOTOR 
CAP ERROR 
| СУ X CURRENT 
CAPSTAN ome MDA В жили 
| Вя n EAM prx SENSE 







зүр, an Sra ES 24VAC TO 
P/O MAIN m "e | T5 ВЕСТ. SEE PS- 3 
POWER з ла 
XFMR 24V «бый аа (45) — -- ---- A — — ee == SERVO POWER FAIL 
m s i4 | | 2 < | 19-1,612 висят 
CB2 CR4 POWER FAIL , [| -= 
| 4A S) DETECTOR SERVO зв | 31 Al, “As, 99/100 
CRS Q2,Q5,Q6, U1, U2 +5V REG epa E ut 
(53) š OVER 8XPLAY VIDEO J22-9B 
24V ne "m | > < | 2/2СҮСБЕ XPRT J24-3B 
= (55) сов 1 | SERVO -5У 
| -5V REG 6 | A14, A15-21,22 
| ER Y ЕШЕ 
СА = 
1 Е SYSTEM POWER FAIL 
[nupsit Eel зи E CONTROL A20-52 
c v | 21 
dida B (36) CAPSTAN FAST 2825 рві 
10 15 (EX PLAY) J21 
Bi DELAY | 
U1/U2 
MOTORS STOPPED 
14-46 б POWER FAIL (-) 
28 | [ae | (33) У TO REGULATOR A/PS-44 VPR-3 -PS-5 
LO Co O Q1 


POWER SUPPLY 


J5 | = | 
NOTE SWITCH SHOWN IN 
| | NORMAL RUN MODE POWER FAIL SYSTEM 
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INPUT / 
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(P10) TIMER 
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U 72 





CPU RUN DEPARTMENT 
TRAINING USE ONLY. 
кутыш ee ЕР 13215 [X> /7 TETBC [sevisioN." Tx[=TSTaTsTs] 
052 085 
10017 101-19 
| MEMORY Ge) 45V f; 
| 
HIGH BYTE SAB-SAS [Ax du 
q 3, 8 
Сары Tra е: 
| TP22 НЫЕ: Фар S А сла ы HIGH BYTE ADDRESS BUS p 
4 PLAY BACK CONTROL TRACK 17 [сх?> SEND В 
же Gs) SA0-SA' P 
- ED 
| ap А 
p~ SEND 
| CONTROL Wi nm» DECODE 
р 
| Е Уна punta) eemper 95 mox =>4 ma 
| Wa? 10109 TOCTL2 service | 90. -3FFF,, [Ar > 
ADDRESS RANDOM ACCESS MEMORY (RAM) ст. BLOCK 00-01 в/у 8 — 7 
C000. (PROM) 048 960 070 Wh BUS 
| Е | £000,-E7FF, | E800,- EFFF, | 000 = ріс, 2918 "NO-OP" JUMPER гіш! 
| l | [4 УРАЗ m 
HY 
| REMOTE ШЕК | 
SYSTEM 
| | ож 
SERIALI/O 1B 
| %4,5У 25 
| R59/R62 ASYNCHRONOUS [т] тхв 
CONTROL го RECEIVER/ 
| Ë Б Dt. TRANSMITTER 
| ew 
| VR3 
| AIT. 
CYCLE CONTROL 
| VIS, 019, U9 


rm DISPLAY EN- 
320-20 Ge) SYSTEM POWER FAIL тт Ñ 
чүү гн (0) занлилнкит ЕЕ: Cr 
цв 5 
CAPSTAN DIRECTION F/R 
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VPR-3 SYSTEM CONTROL 


1. The Transport Control PWA 20 uses a Z80A microprocessor (the CPU), with 
the control program stored in three 16К x 8 EPROMS, U41, U49, U61, and 071. 
Data storage uses three Zk x 8 Random Access Memories (RAM), U48, U60, and 
070. The 26 x 256 matrix display on the control panel is treated as a write only 
memory. The memory map (all addresses are in HEXadecimal format): 


HEX ADDRESS DEVICE SELECTED AND ADDRESS DECODER 


0000-3FFF First 16k of program in РВОМ 041, decoded by 069. 
4000-7FFF Second 16k of program іп РВОМ 049, decoded by 069. 
8000-BFFF Third 16k of program in PROM U61, decoded by U69. 
C000-DFFF Last 8k of program in PROM 171, decoded by 056. 
E000-E7FF First 2k of data storage in RAM 048, decoded by U56. 
E800-EFFF Second 2k of data storage in RAM U60, decoded by 056. 
F000-F7FF Third 2k of data storage in RAM U70, decoded by 056. 
F800-FFFF Control Panel 26 x 256 display. 


1.1 The INPUT/OUTPUT (I/O) addressing mode is used by the CPU to 
communicate with peripheral devices. The same address lines from the CPU are 
used. CPU MREQ line is low when addressing memory; ТОКО is low and М1 high 
if a peripheral is addressed. These peripherals include: 


l. Input ports on the Control PWA that look at switches, sensors, etc.,and 
output ports that drive relays, lamps, etc. 


2. | Counter/timer chips on the Control РМА. 
The parallel input/output controller on the Control PWA. 


The First In/First Out (FIFO) on the Control PWA that provides an 
interface with the Z80A CPU that handles the serial remote lines. 


5. The Control panel switches and lamps. Their status is checked once 
every vertical interval. 


6. Audio Control PWA 12. The system data bus is decoded on Audio 
Control for all communications with the video signal system. Data, 
including set-up information, for the audio boards and optional mixer 
are converted into a sixteen bit serial word for communication with 
the Audio PWA's. 


7. Reel and Scanner Servo PWA 14. 

8. Control Track and Capstan Servo РИА 15. 

9. Reference PWA 16 and Tape Remaining PWA 19. 

10. Time Code Reader/Generator and Character Generator PWA 18. 
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4. TRANSPORT CONTROL PWA 20 system data bus buffer is U63. The address 
buffer is U64. Five of the I/O (Input/Output) ports on the Control PWA form a 
daisy chain interrupt bus.  Interrupt priority is determined by the interrupt logic 
lines IEI (Interrupt Enable In) and IEO (Interrupt Enable Out). If the IEI line is high 
on a 280 peripheral, that device has priority. The interrupting device will pulll its 
IEO line low, to inhibit the next device in the daisy chain. 


The CPU acknowledges the interrupt by pulling M1 and IORQ outputs low, 
allowing the interrupting device to place a unique interrupt vector (address) on the 
system data bus, selecting the starting address of a particular interrupt routine. 
After the CPU has serviced the routine, an RETI instruction from the CPU resets 
the interrupting device, allowing the next highest priority device to request 
service. The interrupt priority is: . 


1. First In/First Out (FIFO) 28083 068, which interfaces between control 
СРО 039 and Serial Data Control CPU 045. 


Counter Timer #1, 072, Edit Timing. 


3. Counter Timer #2, U62, which generates an interrupt when the 
capstan reverses direction, and also when Capstan tach has been 
divided down to frame rate (similar to the ADD 1 pulse in the VPR-2). 
At play speed, this will occur at a frame rate. The Non-maskable 
Interrupt (NMI) input to the CPU establishes the phasing of this 
divider so that this interrupt has a specific timing relationship to the 
reference frame, since this pulse updates the tape timers and time 
code reader. 


4. Counter Timer #3, U50 Edit Timing. 


5. The 28420 Parallel Input/Output Controller (PIO) 042 generates an 
interrupt at a vertical rate. On Port A: D0-V/2; Dl-capstan direction; 
D2-tape in transport sensor; D3-Record Lockout Switch; Db-System 
Power Fail. On Port B: D0-V/2; DI-MVC Cue; D2-MVC Send; D3-MVC 
Receive; D5-MVC Receive (іп); D6-MVC Send (in; D7-MVC Cue (in). 


2.1 The Address decoders for these ports are U58, U59, and U47. The ЏО 
adresses are: 


HEX ADD. FUNCTION/IC 

D0-D3 Counter Timer U72 

E0-E3 Counter Timer U62 

E4-E7 Counter Timer U50 

E8-EB Parallel Input/Output (PIO) U42 
EC-EF First In/First Out (FIFO) U58 
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2.2 The Decoders for the following I/O ports on Control PWA 20 are U-66/U73. 


ADDRESS 
FO 


Fl 


F2 


F3 


F4 


F5 


F6 
Е? 


LATCH/BUFFER & FUNCTION 


U65/U52. Output Port. Load shuttle knob tach counter 
with data bus information. 

Output Latch U 11. DO-flutter idler solenoid; 
Dl-compressor relay; Dl-video record relay; D3-video edit 
erase; D4-waveform monitor relay; D5-edit mute; D6-sync 
head edit erase; D7-head hour meter. 


034/035. Parallel remote outputs. D0-stop lamp; 01-рау 
lamp; D2-record lamp; D3- ready lamp; D4-shuttle lamp; 
D5-remote lamp; D6-system fault lamp. 


043/044, DO-audio shield solenoid; РЈ, D2-knob brake; 
D3-variable play lamp; D4-power trip (disconnected by 
J12); D5-external command video; Dé6-external command 
audio. 


022. Parallel remote inputs. р0-ѕіор; Dl-play; D2-record; 
D3-ready; D4-shuttle; D7-variable play. 


U51. Write contents of knob tach counter to CPU data 
bus. 


Control ready via pin 65 to time code reader/generator. 
U10. Main CPU run lamp. 
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CONTROLLING THE VPR-80 AND VPR-3 VIA THE SERIAL INTERFACE 


Transmission and receiving are by 4-wire full duplex, i.e., a dedicated 
pair of wires for each direction. Communications is bit-serial at 38.4K 
baud, one start bit, 8 data bits, one (even)! parity bit, and one stop 
bit (mark) per character sent. The voltage levels are described in the 
proposed American Standard PH22.207M, to be found in the appendix of the 
Sept. 1982 issue of the Journal of the Society of Motion Picture and 
Television Engineers. 


When the VTR wakes up it is in the "idle" mode. (see RP113, same issue, 
p. 894). It will not communicate in this mode, and will respond only by 
sending it a "break", consisting of spacing for 17 to 20 bit periods 
followed by a minimum of two bit periods of marking. 


At this time the "idle" mode will be exited and the "active" mode 
entered. In this mode the VTR will respond to a two-byte address 
established by the operator from the VPR-80 keyboard or with a card-edge 
Switch on the VPR-3. While the operator establishes a simple decimal 
number, this number is translated into a two-byte binary address as 
follows: 


DECIMAL 
1 8042 (hex) 
2 8044 
3 8046 
47 80ЕЕ 
48 8180 
FFFE 


Note that the most significant bit of both bytes is always one. The 
most significant byte is sent first. 


When the VTR receives the first byte of this address it takes one step 
away from the "active" state and waits for the second byte. If the 
second byte does not match its own, or does not arrive within 3 TV frame 
periods, it will revert to the "idle" state. ТЕ the second byte does 
match, the VTR will transit to the "select" state. ‚ 

The VTR's are currently using "user defined communications!" as described 
in RP-113, hence the next character transmitted should be "escape" (ESC) 
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or 03 hex. The VTR will respond by replying with an (ACK) character, 
(04 hex) and enter the “Ampex Select" state. At this point 
communications have been established. Commands may now be sent to the 
VTR 

NOTE: The definition of ACK, МАК, etc., are as рег the referenced 
documents, and may differ from other definitions, i.e., ASCII. 


3. Commands are of two types - those which direct the machine to do 
something, and those which request the machine to reply with some 
specified data about itself. In the first case, the VTR will respond to 
the command with an (ACK) if the command is received properly, or with a 
(NAK) (05 hex) and an exit to the idle state, if not. In the second 
case, the VTR again gives (NAK) and exit to idle if there is a 
communication error, or responds with (STX) (02 hex), followed by a byte 
count of the requested message(s) (not counting the (STX) or the byte 
eount or the check sum at the end), followed by an echo of the command 
which elicited the data, followed by the requested data, and terminated 
by a check-sum byte. The byte count includes the echo. 


The check sum is the 2's complement of the sum (without carry) of the 
data, including the byte count and echo bytes. Each response is 
prefaced with the command echo. 


4. Once communications have been established, commands from the controller 
to the VTR are in this form: 


(STX) 

Byte count of the message 

The message(variable length) 

The Checksum 

Multiple commands or subcommands may be sent in one message. In this 


case; 


(STX) 

Byte count of the entire message 
Command 1 

Command 2 

Command 3 

Checksum 


5. Following, in ascending numeric order, are global commands which apply to 
all sorts of devices, not just video recorders. (numbers are base 16 (hex)) 


01: Send your status. 1 byte 
02: Send extended status 1 byte 


8-9 


03: 


04: 


05: 


06: 


07: 


08-25 


26: 


01 


02 


03 


04 


05 


06 
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Defer the following commands: N bytes 
Byte 0-3: Time-line time code number at which the command(s) are to 


be executed. 
Byte 4: Byte count of the commands to be deferred. 


Bytes 5-N: The commands to be deferred.. 


Cue to the earliest event on the time line. For devices requiring 
pre-roll, the actual cue or "park" position should be calculated by 


the controlled device. (1 byte) 
Stop incrementing the time line (1 byte) 
Clear the time line buffers (1 byte) 


All events associated with the time line are cleared. 


Load and begin incrementing the time line (5 bytes) 
07 + 4 bytes of BCD time code 


Not involved in VPR-80 or VPR-3 
Treat the following as a tape transport sub-command (1 byte) 


Sub-commands have the following format: 


Hex 26: The sub-command identifier 
Byte count Тһе Sub-command count 
Sub-command | 


NOTE: There is no separate sub-command checksum. The sub-commands 
are listed below in ascending order, again in hex. 


Ready Switch (2 bytes) 
01 + Zero = off, 1 = on 


EE/Tape switch (2 bytes) 
02 + Zero = Tape, 1 = EE 


Color Framer (2 bytes) 
03 + Zero = off, 1 = on 


Longitudinal time code (2 bytes) 
O4 + zero = off, 1 = on 


Vertical interval time code 
05 + zeros off, 1=оп 
NOTE: The VPR-80 does not support VITC. 


Edit mode (2 bytes) 

06 + zero = off, 1 = insert, 2 = assemble, 3= rehearse, 4 = crash 
record. Establish edit mode several seconds before edit event time 
to allow scanner to re-phase. 
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07 


08 


09 


ОА 


OB 


ос 
OD 
OE 


OF 


10 


11 


12 
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Record enable (2 bytes) 
07 + Bit O = 1 - Video rec. enable 

Bit 1 = 1 - Audio one enable 

Bit 2 = 1 = Audio two enable 

Bit 3 = 1 - Audio three enable 

Bit 4 = 1 - Audio four enable 

Bit 7 = 1 - Time code record 


NOTE: For any channel to record it must be both enabled beforehand 
and invoked in the entry command, See 17, next page. 


Time code mode (2 bytes) 
08+Zero = Hold, 1 = run now, 2 = jam slave 


Set Speed (3 bytes) 

09 + two bytes of signed magnitude, most significant first. 

Range depends on function being controlled, but never exceeds  1FF 
In the VPR-80, the least significant bit is ignored, but should be 
set high. See appendix A. | 


Preset the time code generator (5 bytes) 
OA + H bytes of BCD time code 

Load user bits into the time code gen. (5 bytes) 
OB + H bytes of binary, MS byte first 

Stop (1 byte) 

Play (1 byte) 

Roll (Play and synehronize to ext. ref) (1 byte) 

Tape speed over-ride (3 bytes) 


OF + 2 bytes of magnitude (see 09, above) 
+1FF = +15% speed change from nominal 


Slow play (3 bytes) 
10 + 2 bytes of magnitude (see 09, above) 

Zero = Stop, + 1ЁЁ = 3 times play speed 

Reverse play not implemented in the VPR-80 

See appendix A. 


Shuttle (3 bytes) 
11 + 2 bytes of magnitude (see 09, above) 
See appendix А. 


Set pre-roll duration (5 bytes) 

12 + Ц bytes of time code 

Due to complications created by slow motion speeds and editing 
eonstraints, the transport is responsibie for determining its own 
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13 


14 


16 


17 


18 


19 
1А 
1В 


1C 


1E 


iF 
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"park" position. This duration is meant as a real time roll 
duration in front of deferred events. The controller must start the 
time line earlier than event minus pre-roll. Рге-гојј must be non- 


zero for edit record. 


Set syne point (5 bytes) 
13 + 4 bytes of time code 
This sets a point of synchronism for the cue command. 


Set control point (7 bytes) 
14 + 4 bytes time code + 2 bytes of play speed magnitude. This 
marks the point of synchronism for a non-standard play speed. 


Cue (one byte). Causes transport to go to a "park" point which is 
pre-roll in front of the current syne or control point 


Search (5 bytes) 
16 + 4 bytes time code 
Causes transport to move to the specified time code location, 


ignoring pre-roll 


Entry (2 bytes) 

17 + same format as in 07 above 

Causes recording to commence on the specified channel(s). The 
corresponding record enables must have been previously set. 


Exit (2 bytes) 
Same as above, but exits record. It is prudent to clear record 
enables after the last record exit. 


Not used on VPR-80 or VPR-3. 


Send the ready status (one byte) 
Send the tape/EE status (one byte) 
Send the color framer status (one byte) 
Send the longitudinal time code status (one byte) 
Send vert. interval time code status (one byte) 


(Not used in VPR-80) 
Send editor mode (one byte) 


Send record enable status (one byte) 
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21 
22 
23 
24 
25 
26 
27 


28 


! AMPEX 


10017 V-0305E 
Send the time code generator mode (1 byte) 
Send the transport speed setting (1 byte) 
Send the contents of the time code reader (1 byte) 


Send the user bits from the time code reader (1 byte) 
Forward jog (one byte). Advance one frame (1 byte) 
Reverse jog (one byte). Со back one frame (1 byte) 


Set accuracy window (2 bytes) 

27 + one byte = Zero thru ОА 

Normally set to zero for time code editing. May be widened to as 
much as 10 frames.  Non-zero values may be used for rough-cut 
editing or for editing with the tape timer. 


Set tape timer (5 bytes) 
28 + 1 bytes time code 


VTR response to commands which elicit data: 


If the command is garbled, the VTR will send (NAK) and exit to idle mode, 
otherwise (STX) plus byte count, plus one or more of the following replies, 
and terminated by a checksum. These commands should not be deferred. 


Send reply: status 7 bytes 


01 (command echo) plus: 


4 bytes of time code (current position) 
+ one byte as follows: 


Bit 
Bit 
Bit 
Bit 
Bit 
Bit 


| NTSC, 0 = PAL 

Drop frame, 0 = non-drop frame 

Time line running, O = time line stopped 
Deferred buffer full, O = not full 
Current event executing 


Error, 0 s no error 


- о — О 
АА 2 2 а E 
anunum 


+ Another Byte as Follows: 


00 
01 
02 
03 
04 
05 


Stopped 

Stopping 

Playing 

Tape speed over-ride on 
Shuttle mode 

Fast forward 
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06 Rewind 
07 Synchronizing 
08 Source syne roll 
09 Master sync roll 
OA Master edit period 
OB Record 
OC Cueing 
OD Cued (parked) 
OE Searching 
OF search complete 
10 Executing an event 
11-12 Not used at this time 
13 Slow play 
14 Power not on 
15 Not in remote mode 
Send extended status 5 bytes: 02 plus: 


One byte - machine type no. (3 for transports) 
Two bytes - Machine ID (0008 hex for VPR-80, 0003 for VPR-3) 
One byte extended status as follows: | 


Мо еггог 

Communications parity error 
Communications checksum error 
Communications error, other 

Command unknown 

Bad command arguments 

Command currently impossible 

Machine not configured to do command 
Machine not (ever) capable of command 
Time line entry data bad 


WON сал = о М о 


In the following, note that transport sub-command identifier and the sub- 
command are echoed. 


Send 
Send 
Send 
Send 


Send 
(Not 


Send 


Ready status, 3 bytes: 26 + 1A + O = off, 1 = on 

Tape/EE status, 3 bytes: 26 + 1B + 0 = tape, 1 = EE 

Color framer status, 3 bytes: 26 + 1С + 0 = off, 1 = оп 
Longitudinal time code status,3 bytes: 26 + 1D + O = off, 1 = ON 


vertical interval time code status, 3 bytes 26 + 1E + O = off, 1 = on 
used in VPR-80) 


Editor mode, 3 bytes: 26 + 1F plus 
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0 = off 

1 = insert 

2 = assemble 
3 = rehearse 


Send channel enables, 3 bytes: 26 + 20 + 


Bit O = 1, Video enabled 

Bit 1 = 1, Audio 1 enabled 
Bit 2 = 1, Audio 2 enabled 
Bit 3 = 1, Audio 3 enabled 
Bit 4 = 1, Audio 4 enabled 
Bit 7 = 1, Time eode enabled 


Send time generator code mode, 3 bytes: 26 + 21 + 


0 
1 


Holding 
Running 
Jam slave mode 


Send speed, 4 bytes: 26 + 22 + 2 bytes of magnitude 
Send time code, 6 bytes: 26 + 23 + Ц bytes of time code. 
Send user bits, 6 bytes: 26 + 24 + Ц bytes of user bits. 


7. NOTE: Time code is always sent most significant byte first. The most 
significant nibble -is tens, and least significant is units. 


In a typical implementation, status and extended status are requested on 
alternate frames. It is one task of the controller to monitor error 
conditions, as the VPR-80 never speaks unless spoken to. 

Note 1: While the SMPTE document specifies even parity, Ampex, Sony, and 


Grass Valley use odd parity, in which the number of ones in the data and 
ineluding the parity bit itself is an odd number. 


ESB: we 
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APPENDIX A 


In tape speed override mode, -511 produces a tape speed 15$ slow, zero 
produces normal speed and +511 produces 154 fast. 


In variable play, +511 produces 3 times normal fast motion, zero produces 
Stop, and in the VPR-3, any number less than minus 170 (512/3) produces 
reverse motion at play speed. The VPR-80 does not support reverse play, and 
its fast motion is limited at «1.5 play speed. 


In shuttle, positive numbers produce forward motion and negative numbers 
produce reverse motion. Numbers in the range +384 produce speeds up to 10 
times play speed. Numbers in the range +385 to +510 and -385 to -510 cause 
speed from 10 times play to 30 times play. -511 or +511 produce maximum 
shuttle speed, whatever it might be. 
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Q0-Q7 
























SYSTEM | Ат B4D6 | SHUTTLE/VAR P1. B1Dg | Tso g 
ADDRESS 
BUS EDIT SEARCH < в | rs0 1 
А0-А7 А8 A9 Ald Сы” 
m VAR. SPD, PROMS AOCAT ASAS ATO 
U69/59 
Al TSO PROMS. 
U33, 011 
A2 
R/W 
A20-93 
[> 16 BIT DOWN CNTR. 
U80, U92, U56, U68 
16 BIT DOWN CNTR 18 
BUS EN, U32, 044, U10, U21 
A20-95 . 
LD() TSO OFF 
4 BIT UP CNTR. pibe 045 у 
BUFFER Ul MAX DELAYED V 
SYSTEM A15-39 
DADA во А0 90 1123-10 А12-30 
BUS | us | m) SH 
Вт AT Oo. | 
14 
| О | 
JOG 
TSO OFF | 
| REMOTE ON SERIAL REMOTE JOG Ж 
DIRECTION R/F 
ЕМОВ ТАСН B4D5 Бу 4 REF, 
gA Q SN 11 EDIT SEARCH О REV/FWD 
330-2 ol Ó 5 A15-29 





TACH 


REM, KNOB | 067 
N.C 











PROC 
C 19 VAR. CAPSTAIN 
GATE оз JD REF. 
NEN — U D Още 2 
NOB TACH = 1467426 
gB (вв) O U66 
430-1 | с |25 Y VPR-3 Al6-4/5 
REM, KNOB C) STOP REFERENCE PWA (EARLY) 
TACH g В ара B4D4 N.C CAPSTAN REFERENCES 
ae | KNOB ТАСН. 525/625 
A20-70 
KNOB DIRECTION 9-11 
PME sm z =. FWD/REV 


А — A20-69 


A TRAINING 
ДАА DEPARTMENT 
TRAINING USE ONLY 


[REVISION __| 1] 2]314]5]6] 
10017 111-7 









12 ВІТ CNTR. 








DO - D7 






















U24 ро – D7 вой > 
Q6 10 STAGE BID > TSOf 
S.R. E» DATA LATCH DATA LATCH Qi|— 21D: > TSO 1 
013 034 022 92 | BID2 >> SERIAL REMOTE JOG 





| BID3 > EDIT FIELD 


(acr) 041-10 


Q0 - Q7 







8 STAGE S.R. 
U13 





PE (LOAD P) 







A A/B C1 - 132 





4 BIT CNTR. 
U90 


ов 9С QD 







B PROG, S.R. 
047 





023 





DELAYED 
v/8 
A15-42 


DELAYED 
у/4 
А15-41 


10 5ТАСЕ 


DELAYED 
v/2 
А15-40 









17 STAGE 
S.R. 
U48-10 036 " 


CT LOCK 
REF. 
А15-49 


СТ ВЕС. ( 
REF. 

A15-52 

A15-59 










А А/В 11-132 






в PROG.S.R. 
U47 






12 BIT CNTR. 
U102 


95 96 









Һ15-50 





$7 







088-13/089 
QC A16 VPR-3 A16-4/5 
13 славна REFERENCE PWA (EARLY) 





CONTROL TRACK REFERENCES 


525/6025 





E Er pw rM poo Um e n са I А ТУ 


REEL TACH PROCESSOR PWA 













= R2 R3 


P1 SUPPLY CAPSTAN 
=" DIRECTION 
+13V [2] / 
(SERVO) | A15-24 
g R6 кі 
E = J24 
+ 
° i 
(SERVO) [S | E q Ра gA D, 1/2 BIT SR 
сва 92 (DEBOUNCE 10) 
TACH Ul Q -BIDO 
PROC 
L- GATE SUPPLY/CAPSTAN- 
R5 - RB R9 ARRAY RELATIONSHIP 
1461426 
U2 
CRI м 
GND El 
(SERVO) 6, E6 
ГІ 1 С ú gB 
E5 (Ог Ё 
охо |5 0 
из | 
| | 


A20-91 





039-10 “Ма 
U39 О 
038-10 






REEL TACH PROCESSOR PWA 
TAKE UP 
(IDENTICAL TO SUPPLY) 
ABOVE 


со 


poc | 
| 
|| 
| | 
| 
| 
|| 
| | 
| | 
|| 

NI TEL L ER 


8 


elel EE 


.PROCESSED 
SU TENSION (34) 
A14-34 


PROCESSED 
TU TENSION 
А14-33 


CONV 030 







DO - рт 





CAPSTAN 
TACH 
А15-26 


60/50 
А5-73/74 (22) 


| AMPEX м ва: 


TRAINING USE ONLY 


[Revision  [1|]e[s[aTs]e] 


10017 


VPR-3 А19-1/2 
TAPE REMAINING PWA 


PACK DIAM. MEASURE 


525/625 


119-25 





9-13 


АМРЕХ 






















































VLC VOLTAGE 




























Д BUFFER D/A CONV. D/A CONV. A/D CONV. 14 LEVEL 
RERA = 020 04,1014 010,014 015,114 CONVERTER 
4/8 4 ро Пі D2 рз D4 D5 рв рт 45V 
FLD. 
A5-91 
we ИИ m 
INDICATOR Horrek CIRCUIT 
A5-81 RESISTORS 
SU DIR.CHANGE | BLD3 > 8 E R55 SCALED FOR 
CORRECT 


| DIAG.PROBE | 8104 11 
| TACH PRES, | Bins >> 


R60 CONVERSION 






изи 


PROC.TU PROC.SU  SCNR.  CAPST. SC/H SC/H ZERO BATT, í PWR DUMP MAIN REMOTE SYNC VID. аан = IC 
TENSION TENSION CURRENT CURRENT ERROR ADJ, SENSE 45V +12V +240 SENSE VOLT SENSE ANAL.V. HD.RF . HD.RF -12V -24V AIR SW. = іт 
А14-33 А14-34 А14-62 А14-52 А5-29/80 429-241 А20-13 21-8 J21-18 J62-10 323-24 523-20 454-6 АЗ-51/52 A3-81/82 J1-34 J62-1 323-17 10017 
5 e G —(@)— © —G-—G—— © — O —@)— © © © —& — =)" —- -&) 1 
: PROBE 
ЕЙ ашк-у 45V FL3 FL1 FL2 
J1 VLC VLC VLC VLC VLC VLC VLC C24 c4 | VLC VLC VLC VLC VLC VLC Co VLC VLC 
R55 R58 R68 276 875 #72 R65 R19 R21 R17 R11 R44 R42 R32 R51 
R59 257 C35 C36 R73 R70 pD R18 R20 R16 R10 Ri4 R13 Кет R31 R31 
Y R60 R56 R74 R71 = = = | 
O O O O SEE Б А 
МОТЕ VLC VLC VLC 
“д R6 R9 R30 | 
SYSTEM = i R7 R8 R29 
ADDRESS 
BUS | 
| а ped 
VLC B6D| | 
B6D1 R61 вер1 
= pBepr- > ANALOGUE МОХ. R63 B6D1 [sei > ANALOGUE MUX. 
A0 CR3 DIAG, U16 ANALOGUE MUX, 1711 
mE < ANALOGUE R62 05 B6D2 
Al (82) D3 12 
NE DECODER (бр E 1: А y Bebe C y | 
42 (аз) U36 zr (С +247 T 
Š = 
BUS EN (25) йш | сва | 
O [BIDé prosi сва 
| ІШ кто | 
| 5 R86 
B6D1 | 
| DECODER | вера > ANALOGUE 
| BEDS э YS 
+ R95 A19 | 
5 = 2.45V AT TAPE REMAINING 
R/W (з) — 032-12 
DIAG. ANALOGUE - | 
| DIAG, OUT | 
| DIRECTION | 
SYSTEM 
DATA 


"дп 


SU/TU RATIO 
DIAG.IN | BID? > 


VPR-3 A19-2/2 


TAPE REMAINING PWA 

(38) — — — (31) — = Ышш M Rá— (e) DIAGNOSTICS INPUT 
| SYNC REC, VIDEO REC. SC/H d 
| LEVEL CNTRL, LEVEL CNTRL, A5-55/56 525/625 


А1-51/52 А1-43/44 





АМРЕХ 


TRAINING USE ONLY 


(VCO LOCKED) Гвемвюм Ре зтатеТе) 


Берсе | 10017 107-14 





















DISABLE 
TIMER 
2 SEC U 


MODE 
CHANGE 
DELAY .5 SEC 


U64 


| SCA P a чуну ILE =i DIA Е SYSTEM 


М CONTROL 
43-87/88 1 













85110 А CAL BUS ENABLE 












64 












REFERENCE 
FRAME 




































































































































































































































| 16. С SCH. ре | 
| во SAMPLE & HOLD MONTOR (TTE ] 
| O 075 C147 om SYNC 138 | | 
R 
Р PULSE FORMER FLD 1 IDENT SEE 
| i iat ИГҮ ТЕШЕР. 
(ss) REF. SYNC @) SH 2/2 | 
ADDRESS 
| — бран ір SELECTED _ REFERENCE FIELD #1 | | DECODE : Е SYSTEM 
DIODE BRIDGE | — — BUS 
SW INVERTER X7 * 7X7 
BLANKING n N 
| SAMPLE & HOLD CONTROL TAPE/EE | Х WY ms Y N VV A VY ON 7 VW A 
A12-66 : | Y 
| mna ОХА KLEEN 
TBC MONITOR NORM/VAR (es) үү ( у (1 
ОНИ ЖС WAVEFORM MONITOR | UT К) 
(9) жз 412-67 (м) PULSE FORMER REF PULSE CENTERING 
за F^ COMPARE |... c я BUFFER 
A12-69 EDIT ON U56, 57, 58 LATCH FRAME 
(вв) 074 061 
ғ PRE-PROC| 1ST VERT BROAD 60/50Н2 
1 | PULSE DETECTOR RENS " 
U60, 62 8 FI 
| | o (6) —() мор VIDEO Г----| Г [227] as 5: 
ПАШ | окш ii Е 
--- TBC REF FILTER MH 
MOD. О 182 U 80 7. 
| (uj. ms J Ур | S А: 
7 SCH ERROR 5 
m (5) SCH METER E 
VIDEO TBC ADVANC SCH METER Қ 
IN REF VIDEO SAMPLE & HOLD SAW. TOOTH RAMP PB FIELD CODE z; 
U25 C177 СЕМ. U22, 23,24 575 > 
TPS ж 
| 2 [R222] 8 p BC т 
J8 ) METER LINEARITY PLAYBACK /2 L H Бен СЕ = 
| rae САШВ. FELD }3 н L (в) 44-51 
Q O —s — — < .” 
за 4 TAPE BURST CROSSINGS 4 LL % 
| С BURST TIME ENABLE BURSTGATE GEN, 100 №8 PULSE 5 n 
B | FORMER U13 SCH SAMPLE PB FIELD 1 (ag) А1-за ке 
VIDEO TO. (ва) VIT CR sor тра г 
А18-59 BUFF LIMITER PINARY i PB FIELD А (13V A15-30 + 
na ii COUNTER DUMP RECENTER (5) 
и TIMER PLAY BACK А 
| 500 MS. _ 1027 BME о ass PRIORITY| РВ FIELD В ($5) ans-a 
| | > LOGIC & LATCH Е! 
ÉB FIELD G 
15,16, 17 
| DUMP RECENTER SA (625) @) А15-32 
THRESHOLD DETECTOR 
BLANKING 019 VRL,2 REGEN, SYNC ° 
- ENABLE 
| ос SAMPLE & ai ds MONO/CÓLOR (89) А2-в9/90 
"HOLD ` 
FROM DEMOD NOISE 45,4 ° А] DELAY & | p/p VERT 
| cs (5) ее га 
Q 
$ RAME BINARY COUNTER PULSE FORM ^4 AA 5 






SYNC TIP 
SAMPLE & 
HOLD 







+910 


17,18, 21,22 
зара LD _U35,36,37 


U32 C67 












С) 
А2-19 А FILTER 
j STRIPPER 
VIDEO #2 Q 050 49 
44 
DEMOD 
VIDEO 








P/B FIELD (49) А6-49 ili ARS = 















TP13 | р/в1от SCH METER 
| 2 < TP26 А4 SON 
OFFSET SCH METER | f 
"0" CALIB RESET 436 L PU ES 
| SCH CONTROL pecan N.C. А, АЈ LJ LJ = 
T Nom ЖҰ RANGE CALIB FILTER & 7110 | 
2 CNT 910 U34 ТІПТЕН SYNC LOCKED Ws (55) 33 | SeH to DIGITAL 
SUBCARRIER - ANALOG RIBBON CABLE 
| cw оғы | LA (ТАРЕ н RIBBON | | CONTROL PANEL (PARTIAL) 
| = = CABLE | 
тор) | : 
as БА 5 2 | 
| P SYSTEM 
Xu UNITY BUS 
A12-51 $PR-3 
| REFERENCE SYSTEM SH 1/2 
cxt DG m мы ызы д-т. е (зт) | COLOR FRAMER PWA 5 





525 NTSC 





A2-37/38 


9-15 










TRAINING USE ONLY 
А12-67 


—————— ss E а 
V nce (94) 


FREQ CR6/C106 [Revision ellasis] 
EDITOR ON [> u DOUBLER +12V-] PWR ON 10017 119-7 
А12-69 PULSE 


TRIGGER 13 
MODULATOR VIDEO Yi C163 FORMER 













073 
A1-67/68 | >усо LOCK > | 90° d SHIFT 
ç c 
NOISE REJECTION 16 os © 
OF LINEAR PHASE TES b 064 5 A 
1 LOCK 0.58ec O 
LOW PASS FILTER BURST LOCK OSC PHASE ” О 
ТЕС 113-117,С168,169 | 
ADVANCED REF. , , 
ЕНДЕЙ С170-С172 BURST САТЕ 












LOW PASS 
FILTER 
L9, C140/141 


Ху 


SHIFTER м 

Q33 is C150 R238 = | 

8 (О Q 

Sc-H U76 

ка J Z] 3360 1008 | 
R244 180° FLIP g U79-16 


1i 05 









| 069 10 065 15 На 
НИ 1ms FIELD 1 
SEPARATOR в P (87) IDENT 
на M re са 
| [ 50% sync suce | SYNC SLICE 512 WRONG FRAME 
A TP16 А16/А19-64 
+12V 45 | 
Ds 
О m сва ВИ 
u VIDEO 
(5 CY (вз) ТАРЕ/ЕЕ 
2 A12-66 
| C NORMAL/VARIABLE 
-5.2V 11 A15-70 
А REF FRAME 
| 13 11 8 АЗ-81/88 
R221 
| oy MONITOR +5V (73) 60/50Hz 
D CENTER 
| A5 45V (әт) 4/8 FIELD 
OS NTSC 
COLOR FRAMER 
| 238 
© MONITOR 
SELECTED REF. SYNC 
COMP, SYNC 
A16-23/24 


СОМР SYNC 





U58-5 





U59-12 





U59-4 T 





U60-12 





060-13 | 








U68-4 





U62-4 i ims (Д2 5H) 
U62-5 








7068-10 


COMP SYNC 





U59-4 





VPR-3 А5-1 
COLOR FRAMER 


REFERENCE 
U60-12 





FIELD 1 


а eS ee УЕНЫ TEC 
FIELD 1 PULSE TIMING Е 























VIDEO TO 
VITCR 2 
А18-59/60 TO REF C.F. 
| DETECTOR 


| TRAINING 
| | АМРЕХ 
TRAINING USE ONLY 


| Revision __|1]ејз[4]5]6] 
` 10017 119-8 


> BURST САТЕ > GATE 


50 
Ec ven] ' 
SLICE тр10 * 


O PUISE 
(о) | FORMER 
030 
DIODE 


BRIDGE 
DRIVER 
Q13-Q16 


ADV. J37 
O 


NOISE REJECTION 
LINEAR PHASE 
LOW PASS FILTER 
ІА-І8,С101-С111 


VIDEO 














RF DROPOUT 
A2-37/38 


REGEN, SYNC 
ENABLE (+) 
A6-36 














R119 
METER 


x CAL FEEDBACK 


TP12 


RAMP 
GENERATOR 8 
s TEES 
C67 T c65 


R29 
== R113 св T 





4X FSc 
SYNC LOCKED 
OSCILLATOR 

Q12 














PHASE SHIFT 










RAMP 
GENERATOR 
Q25 


К61-»- R64 


н.с. (31) 
ZERO ADJUST 4 FSc (180° f SHIFT 
PER LINE) 


А16-62 





97 
CURRENT 
SOURCE 


Sc-H PHASE t 


MEASURE 


CP 
329 


M 







PROGRAM 
INVERT 








C45 






+2V 











TO 
К] ScH METER 


RAMP GEN, 





R71/72 
DIODE < id A2-89/90 
BRIDGE P/B FIELD 
DRIVER 061-9 SHl 


Q8-Q11 PB FLD 1 


A15-33 


| 

| 

| 

| 

| 
(23) 
(вз) MONO/COLOR 
(2) 






PRIORITY 
D6 90 


ТР6 


Fries 


TP2 






0.23V | 12 15 1 
R7/R8 ED fa PULSE D 
Q 14 FORMER 
>| jæ- 3u а urs 
P/B VERT шоу U VPR-3 A5-2/2 
A6-39/40 COLOR FRAMER 
FLD1 DEMOD VIDEO 
FLD2 
Р/В FIELD ScH 
A6-49 





9-17 


VIDEO TO - 
VERTICAL 
INTERVAL 
TIME CODE 


READER A18-59 


= — = — B ` 1113-6 


| 8. 
Q 
Q 


INHIBIT 





REGEN OR D.O. 



























































































































































| 
о о о о | 
BURST -45? +45° 45 +45 45 445 | 
е SYNC ТІР 
DEMOD Po FILTER "CRUDE" SAMPLE/HOLD -Ба/н —- &) © &) 
ушко# (17) Q О 8 14-18 SYNC 163-5, U75-9 BURSI/H -> | 
А2-19 077-8 SEPARATOR 013-6 
3 016-9 INHIBIT 7.8 | ‚ eum 
, eae CO 
| 3.9 м 
DIODE 
RF DROPOUT Жығ HORIZONTAL BRIDGE WRONG FRAME | 
А2-37/88 PULSE DRIVER 
(DEMOD) (37) == FORMER Q21-Q24 | (64) 
е 
REGENERATED EEGEN OI р: О; BLANKING [^ 2722222 
D x им. dy с 
A8-36 SAMPLE/HOLD = 028 ADDRESS 
| 1163-13, 073-6 pe 
= © © | x 
| E E ан cem / ü 
| a]? BURST GATE MASTER UNITY | 1 <TR] Y 
| > A12-51 б; 
+ is 4 US 
SC-H ZERO ADJUST DAN шолаһтолныов kç ууу Гу «pin | d М B 
PLAYBACK (ss) i3 (55) TAA CONVERTER #: f в 4 ME 
Ни as Hz] TAPE H U15, 014-1 DECODER <ER] q ^ Г 
ÀS- O | -- БУ A4-34 | U24 
P 1955 од. 018 k (эз) пий 
| CALIBRATE TT Rm WER TBC q 
P/B FRAME DOUBLER FLYWHEEL BH. | 4 
PLAYBACK 2.2ивес. А6-51 | / ЕСОБЕ 
FRAME _ (16) PULSE FORMER — new | dm LIN | 
A6-49 PROM U43 U65-3/U67-4 рун 4 
SLOW MOTION u | <Ñ (NY Y \ A 
VERTICAL RATĘ 4.Зивес FLYWHEEL Н | d X | 
JUMP 1, n PHASE SHIFT FORMER A6-AT | И « ww | 
Би NORMAL UH U67-12 ERROR | 
FR MP 2 ЕМА 
„АВ "m 5% ОУ NOMINAL | | 
AT NO TRACK JUMP 
ZERO | 
3-09 А oss? 
: 13 тр19 [ 8155 | | 
: Uo ANALOG TO 
ERROR SOLT TOR D das 4% ВАМР РА ETE TES (se) 1 DIGITAL 7772722721275 Z 7777777] 7 22.7» C) DATA 
OVER PLAY Q20, U38-11 Di 041/040 | " BUS 
| OVER 2 x SPEED СВА | RAMP GENERATOR o^ o 4 CONVERTER ( I 
GENERATOR U25, U26 048 сөө 032 Ta 
| 928,29 049-8 39] T | A19 | 
= g TAPE 
| aro? Ex: Еш ram | mol 
PHASE SHIFT/H VOLTAGE 930, 932 ; | | 
LIMITS METER ZERO T | 
| 14043 CALIBRATE + hes | 
Q27, Q31 50,37 МА == к=з 
ВЕ. 046, 044-7 | 
3 4 = {= 22618 046-1 T 
) uss) ; | 
| 3.9khz ) 020 ) з.экнг ) YANN | | 
D 1 А, 
Р PROGRAMMABLE трв = INHIBIT 
| 90* PHASE SHIFT pal (amm 6 JS = 
AND 22 TO BURST GATE 
058/021/014 - ) о) а (25) 
1 9A [m] GENERATOR Н ERRO; 
| 021-023 SC-H ERROR | 
TPS 919 
| 7.8 kHz | БАТА 
| . FILTER dus | 
U6 Q6 
ТРЗ 
07-6 J ] || | | [ | 
LIMIT A 
| DETECT Го | | Pon? 
| 18/016 02 | | ADDRESS 
| мо -1 ) P/B FIELD 1 IDENT ) FIELD 1 DENT Fl DECODER | 
TPÁ 
22 (25) А15-33 А 
| DELAY 4 9 225 | 
Vises с12 6 А В 
025- т с 
| = £ (13) P/B FIELD A t a 
А = PRIORITY А15-30 то = Fr n EMT VPR-3-A5-2 
| BURST 2? T ENCODER CAPSTAN COLOUR FRAMER 
| crossing [033-6 једе | ЈА SERVO Í 
BURST GATE PULSE P/B FIELD B 
U10-11, U33 11.0868 FORMER | А15:31 
| BURST GATE 012 ———— | i 
U63-13 E K- бардвес B FEID C 
| Cres < us QD wn pes 
U20-8 TAPE VERTICAL ONE SHOT 


U54-13/4 





| 


THAINING 
| дмрех Б ШШЕ ДАРА oEPARTMENT. 
TRAINING LISE ONLY 
(Revision _ Ta TeIsIaIsIe]y 











































10017-09 101-338 
rc а ЕЕС MCI LIED овса с че А ДРЕА Асана о FM Бай ep = | 
л 27 А-В INHIBIT U101 FOR ‚5зес | 
| MODE CHANGE A-C INHIBIT AFTER 2 SECONDS 
DELAY | 
VPR TBC | 
336 114 TAG | 7 | 
TBC-3 07 VCO LOCK 
DIGITAL MONITOR | 
TIME BASE ХАН 
£ CORRECTOR 
PRE-PRECESSU) | OSCILLATOR | 
AUDIO CONTROL | TUNING | 
W = —. TN | TELEVISION | 
DEMODULATOR CHROMA 
VIDEO #1 | PROCESSOR 
A2-83/84 | Y1/0109 90* PHASE TUNED 
SHIFTER AMPLIFIER 
КЕНЕ © я 1101/0108 FIELD 1 IDENT 
A12-67 < Jus А16-21 REF 
EDITOR ON (зв) 


А12-68 7.8 kHz 9 
FILTER AMPLIFIER 
097/096 


ЕШТЕН 084 083-13/2 


EQUALIZER 
J6 


(вт) 418-61 TCRIG 


U111/U110-8 
































































































Е 1008 
IDE 116-119 5 DELAY 
Mc | Е Q 
| MODULATOR | TO SER 
be Al | 
СЕЕ ИА ИОЛЕ Я | Тест 50% SYNC | 
STRIPPER у P/B FELDI ) FIELD 1 
| сво D— (S) NORMAL/VARIABIE 
U81 
— ——— EQ Y MERERI РАВНИ камы ш fea he ао Н а ime ad 9 TAPE/EE 
7l [ я | DIODE б) 
HORIZONTAL 
55 -BRIDGE 
ADV REF RATE DRIVERS 
"e | = TPS Co) —(0)-S ` PUISE FORMER EM REFERENCE 
4V SYNC Y лов 1/59,1170; 087 Z АИ 
4V VERT TBC VPR 9 ‚то; A3-81/88 
REFERENCE E oai SYNC 1V SYNC в 397 
VIDEO STRIPPER MING” GENERATOR SYNC/BURST | REF, VIDEO | 
жар ТВС A16 GENERATOR U21/022/023 | 
| ONE SHOT 
60рвес 29, 
A15 А | U69-13/4 H RATE 
| SUBCARRIER О | ONE SHOT | 
| LOGIC " | U85-5/12 
VIDEO | 
OUTPUT | (и) O ) MONITOR 
Au4-Ts/1q | 35 SYNC 
| VERTICAL HEIDI 
TBC BROAD DETECTOR | 
A16 | PULSE 01007 | 
— — —— — — DETECTOR U86-3 COLOR FRAMER 
-------------- | 099-12/088-11 А5 iius 
ВЕ 
| e) "ES 
REFERENCE SYNC А16^23 


VPR3-A5-1 
COLOUR FRAMER 


REFERENCE FIELD 1 
IDENTIFIER 


625 PAL 





9-19 


с па c x c LCD о ата аб ccc rl ЖЕШ толы I ML шызы = AMPEX ВЕН 


M TRAINING USE ONLY 
сонор TAPE LOE О) SS (зо) 52 |02 [Revision — T1]eTsraTs[s] 


10017 108-15 
* А16-48 FWD1 


момо 
© BACK 1 

































































































































































































TP2 
DEMOD COMP SYNC TBC SYNC HEAD PROC, -- 
A2-61/62 (57) Cae BISAGREE CONTROL PROM P/B (VAR) (PLAY) (SYNC НГ) (33) BACK 2 
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(8 V) 
021 
11 
> 












`C 
POWER FAIL (4) (м) POWER FAIL CURRENT вт 
ғо SOURCE O ! 
i 0 
POWER 1 91 O 
SCANNER RAMP REF. 


REFERENCE A16-54 2 
рганы EE сла. [) 
SCANNER ON AST (47) С 


AST SERVO AT-86 


TP2 > | FDBK 
11 
ie] 6 A C10 
О 


2 019 
AUTO CHROMA A4-85/86 14, 5 т 15 
р _` | EETA тыз Фар” || A e м CONTROLLED 
1-D — = 
4| Ros Ë {Ox 92 Cii OSCILLATOR 


> 042 {SCANNER STOPPED 

















вина бс ^v 


42usec 


= ыу L 
| = %- = R9/R10 = 
+5V 
| R100 „896 
ЕЕ. ни 
10 
= 12 
| 5 TET 
| = - С 4 BIT BINARY 
041 SCANNER ON UP БЫ TER 
| 14 U7-82 
SCANNER (42) 





af SCANNER ON 


HI TACH [7 е 86шв 
400XV е 
SCANNER VIDEO 
13 122 


| xosx | | товк | SCANNER CURRENT 


(в) REFERENCE A16-61 
CONTROL A19-61 





D-A CONVERT 















| C50 
| 95-Df i. ROS R88, 89, 90, 91 1 6 2309 
SCANNER RUN 1 2 “Ъз |, 29 4 13 5 UT Ва 
| rit 12-71 1.5566 e | 029 11 10 586 R80, & es (40) 5 | ERROR (4) 
5 = "pe 45 — 
| JD ШЕ? : Е ss; 
POWER | MOTORS STOP (-) 1—4 8 е BGENNER STATT, AN г 
1011-6 SH 3 078-15 R78 MDA 
= SCANNER | 
SCANNER RUN 2 ке R92 ERROR TO | | 
VPR-3 А14- 
Мо = SWITCH S1-12 A14 
: = A14 | SCANNER 
REEL/SCANNER SERVO PWA 5256 25 
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| А TRAINING 
м Б EX DEPAHTIVIENT 
TRAINING USE ONLY 


| Гвемвом __ЖЇг[з[л[5[6в| 


10017 111-26 


A6-80 


REF V/2 
A16-45 








DOWN CNTR 


U25 SCANNER ф NORMAL 






4 BIT CTR 
U36 






COMPLETE 


A14 


REEL/SCANNER SERVO PWA 






12 BIT DN CNTR 
U46/033/U45 





VPR-3-A14-2 


SCANNER PHASE 
MEASURE 


525/625 _ 


———— n фо -фт 





А add DEPARTMENT 


10017 V-0389 
VPR-3 SCANNER MDA 


МЕТ 


WF2 


WF3 


WF4 


МЕТ 


WF2 


WF3 


WF4 





TP3: 


TP6: 


TP9: 


TP8: 


TP3: 


TP6: 


TP9: 


ТР8: 


10-11/12 


Reference Ramp 


Scanner Error 48.4 V DC 


Pull up driver 


Pull down driver 
Scanner coming up to 
READY speed 


Reference Ramp 


Scanner error 47.75 V DC 


Pull Up drive 


Pull down Drive 
VPR-3 in normal PLAY 










se = го, AIVIPEX мт | 
| (ен) AAPS а” А55 TRAINING USE ONLY 
+10.5V 
M ИЗМ | a 


| вемаом __Та]ајаја[6Та] 
MDA | 10017 119-15 

50 kHz RAMP v» U Hs 

sync (59) GENERATOR TPà ACTIVE 

PS Al- U9-16.1 E | | ЕС | 

oe 413V/2 > 7 (ER) | 


< | 871/872 
Co TEN R113 TEST 


| 59 p 


ГМ cu 
A14-40 | 5 | Я (т) дА 
А14-39 ва у 
(md) m G9) 
MB PS 
J23 J21 | 
| 
(13) 43V 
(21) “13 
(85) 457V 
(89) +837 
(87) SW483V 
SW 413 (15) 
| C22, 
POWER < 9з 
FAIL 2 
мв PS 


COMMUTATOR 


SCAN DRIVER 

T i а =з —— PE — 

MOTOR +12V Е ---- 

TACH | 








PHASE 1 | Loo | [еч = 
[= 120° 
PHASE 2 


PHASE 3 l | l f l 


BA 
PULL-UP | 81-2 








рае 82:53 
n Р Lea | L | ROTATION 
BÜL DONN 81-92 
pu 5 82.93 
hax j - dime TF 


SCANNER COMMUTATION 


HI TACH 
А14-42 


У ТАСН 
А14-41 


VPR-3 
SCANNER SERVO 
MDA 


= TACH 
SCANNER TACH PROCESSOR 


PROCESSOR 





| AMPEX rrt 
TRAINING USE ONLY 


| REVISION рэ] 
CONTROL 10017 111-1 
TRACK 


| ñ HEAD 



















REF. FIELD 1 REFERENCE 
: PWA 16 | 
SYNTHETIC 
RECORD — O CONTROL TRACK 
У GENERATOR 
SELECTED CONTROL CONTROL TRACK RECORD SIGNAL (52) DRIVER О О DETECTOR к U28, 39,29 
COMPOSITE SYNC REFERENCE CU TBACK Ui U6, 30 e 
PWA 5 GENERATOR GENERATOR 
(COLOR FRAMER) 150 U90, 78 PLAY 















DELAYED V 


























тво VOLTAGE усоу 
CONTROLLED 2 
Pug, OSCILLATOR 015, 62 
U32, 44, 10, 21 Q4, U58 U71 128H PLAY REF Н/5 

























| PLAY/RECORD | 


VARIABLE 
SPEED 





















CPU 
A20 GENERATOR SHUTTLE/VAR PLAY 
CONTROL 80, 92,56, 68,1 5-1 pn 
O 
ра E COMPARATOR CAPSTAN SERVO ERROR 
PANEL я 


012, 13, 34, 22, 23,35 TO MDA VIA PWA 14 


CAPSTAN TACH 
CAPSTAN DIRECTION 


VAR/SHUTTLE/JOG 
50X PLAY (SHUTTLE) = 10H REV, PLAY 


3X PLAY (VARIABLE PLAY) - 3H/5 





DIRECTION 
LOGIC 


| STOP SE VPR-3 


PWA 15 CAPSTAN SERVO 
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--------------------------------------------------------------------------------------------------------------------- AMPEX PERENA 


T 


DLY V 
s O 


DLY V/2 
VARIABLE | 21640 (40) 


A16-41 DLY ү/4 


DLY V/8 | 
меча (42) / 
А20-93 


(уығы) © 
p (т) SYSTEM 
x DATA BUS 

m) 


УФЕ) | Fi Eo 
ша за й 
T Gs) -£8400(625}+10000 625) w | Š zn SCR 
On SAP BET, HVIDE s АР 


Ши ST | + BUS 
FLDIDENT.1 88 
p . (5: < эү (в) 

ms Q) mmm | (св ( [У 


LATCH 


TRAINING USE ONLY. 
(Revision [xIxTaj^[s]e] тата [5 [6] 
| 10017 107-8 


| 
R/W 


















`UB5 
ВАМР RATE 
CHANGE 










VAR. 
SPEED 
GENERATOR 


(Мата | 2 PLAY 
























DOWN COUNTER 
062,75 






VACUUM CLAMP 


COUNTER  LD DATE 


{160/80 








CLAY REF H/5) 
2H/5OR 8/10 







PLAY 


















caPSTAN VACUUM | IN 
INCH OF WATER 


ZZ 





со и 




























FWD 


,A11-32 (51) EIE: | А | J 
И 
с.т. у 7 
BIAS (ТН і S 1 
= ЗЕЕ POWER REGULATOR SYSTEM | i 
(STOP SERVO) | - SS 
: шен | 64 (ве ( Š 
| LL m e Зам тт CAP TACH. 
= C o Mu o CAP TACH. PICK UP ASSY. 
А20-91 . 
e T ТҮ изу 

































REC, REF, DISC 
A16-52. (2) paio | cu m A оз 
= б FROM POWER 
COUNTER (55) Stee eme saw Ж. CHASSIS 
nor Пл —— pes et Ж 
483V — SW+83V 
REEL AND SCANNER PESE 
7 
servorwa А14 TO SQUARE | моу | +5 
| | CAPSTAN ^^" 3 
'APST. Xn MOTOR ARMATURE 4 
(e) сАгзтАн зтор : DRIVE PULL UP | 
THRESHOLD | | DRIVER | | MOTOR FIELD 
99,10 | ІР | 
уз A MAGNET 
O 
sum ERROR 
AMP 34 
4 
SYNT.. C.T. FIELD 1 oe] 6) Е 
2 (ме) = 815 m DRIVE DRIVE 
7 (846 | = THRESHOLD SHAPER 
012 010 тз Ul 





OPENIN 


A THREAD 
| (виз)% | соктко [195 { MOTORS STOPPED( STOPPED | 
10 
Losses [eicere Dua a 
| COUPLING SERVO | [29 


5ЕЕ 
e À CAPSTAN 
PLAY 
ЕВУО TACH 
f омо. PRESENT 
U15,16 



















CURRENT 
FEED BACK 









PULL UP 
DRIVER 


STALL SENSE 





A, (AUDIO 4 
A11-78 (ss) i ) 


(AUDIO 3) 
A10-84 (55) 


C(L FI I"D 
4 


ВІ DIRECTION 




































DIFF IN 625, SLICERS HAVE 
АБ-25 оз rcd bs | BAL) FIXED REF, VOLTAGE. 
s) DETECT HER PULL DOWN Зотов AD d TP4 
P/B VERT, © CEES 22 зт * 
A6-39 (65) / @ | U2 q 
SUPPLY REEL 
| TACH | 
` | TAKE UP REEL TACH 
ç CAPSTAN AND SCANNER MDA PWA (CAPSTAN ONLY) 
|MISSING С. T. REPATR| | 
> DOWN COUNTER DOWN COUNTER - PSI AIR [э УРА ел „му аа Е 
( CAPSTAN SERVO PHASE PRESSURE AST/24V-33 
COMPARE SECTION) 7. 43V + GRD — POWER CHASSIS MOTHER PWA (PARTIAL) 
FROM POWER SYSTEM 











——_ — —X—W —— 


(CONTROL TRACK SECTION) 












SUPPLY TENSION TAKE UP TENSION 
SENSOR ARM SENSOR ARM 


VPR-3 


CAPSTAN SERVO 
SYSTEM 


525 
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AS, А7-64 А3-19/20 12-38 
A16/A19-26 


2 AMPEX TRAINING 
: = NE Амре БЕЗЕР 

















ч ~ доро | Ji-7 TRAINING USE ONLY 
Г неме о [4 [213215] 
ы С АБОТ | COMM. TEST 10017 119-10 
6 
9198 < Аврт | COMM, TEST 
8 FIELD 1 IDENT. 
<] PIN 30 
11 FIELD 2 IDENT, 
SAT A0D4 PIN 31 
13 FIELD 3 IDENT, 
SA6 PIN 92 
ar [as [as [as [as | 
SA5 
ро [| | LL 
SA4 OE 
SA3 
BUS ENABLE | 
A1Dg | С.Т. LOCK 
< АШ | С.Т, INVERTED 
< А1р2 | CAPSTAN STALLED 
CAPSTAN LOCK 
us «авт спетактас 
«А | С.Т. PRESENT 
SA1 < AIDS | PLAY 2 
<А1р6 | No СТ IDENT, 
SAO 
А408 STOP SERVO 
БАР 
|A4D1 > COLOR FRAME INHIBIT 
5р1 
[4402 > С.Т. INHIBIT 
$02 
С.Т. А 
$03 A403 > 
=> SD4 дара C.T. B 
SYSTEM КЕ 
DATA 8р5 | А405 > VIDEO COLOR FRAME 
BUS 1/2 PLAY 
А20 506 А406 ТАРЕ ІМ TRANSPORT 
2 X PLAY 
$07 | 4407 > ST. ЕВ. 1 


PLAY 








CAPSTAN RESET 


ak C.T. FR. 1 


SYNTHETIC C.T. 5 









| A6D1 > С.Т. FR2 
ABT VARIABLE 069 6 | AGD3 > С.Т. РЕЗ 
16 eee 
INSERT C.T. р b 9 A6D4 SYNC START 
ат Е ST.FR.2 12 605 >> FRAME 
2s A6D6 REVERSE PLAY VPR-3 А15-0 
16 C.T./CAPSTAN SERVO 
A6D6 INSERT SYSTEM CONTROL 
=L _--[А6р7 > sr. ЕВЗ 525/625 





11-5/6 


VERT 


D 





А12 


AUDIO CONTROL | 


R 
V 
6 БІТ S.R CONTROL TRACK | 
ў 050 fis 054 RECORD 

| јр m Q2 Q3 64 Qs Q6 | 
U49 | 

Pn 

Q 


SYSTEM 
DATA BUS 





300 KHz 


RCRD ENABLE (4) 





SYSTEM RESET . 
CONTROL A20-91 





























СЪДА DEPARTMENT 


TRAINING USE ONLY 


[REVISION __[1[а[з[а[в[е] 
10017 `119-12 





CAPSTAN SERVO 
CONTROL TRACK 
RECORD 


DELAYED V "1 | RAMP 
A16 | .| GENERATOR 
fen REFERENCE U27-1 
TRACKING DELAY 9 ТООС | | у Bes 
Q == O > 
| Гозо © — 
050 | lo | 1 ` ата 
as -- ! 
(PARTIAL) | = | | YO : кі 
PHASE GATE ARRAY | | | | R21 
LOCKED ' | | 
28H | | +13V 
OSCILLATOR | 625 ONLY | — " ad 
| ЕВ 1 R18 
| | EN R2 
| [ох 1! r3 + 
| | о4о | 
| | 6 vss 14 0з Y T R12 
| arie Тен 
= NOT USED = 5 
а i с 

32 pm RCRD REF. GATE 1 есі 3 

2 С.Т. RCRD. ВЕЕ. = — € 

11 al 
7x H BIAS A15 | 

БЕКТЕР 99 (50) (50) diag CAPSTAN SERVO | 
CT LOCK | Kusa Дс ызы m (56) 
REF. | C.T 
CROSSTALK " 
5 | A10/A11-84 VER-3 AID 





о 





525/625 
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Г ------- - АМРЕХ DEPARTMENT | 










































TP1 TRAINING USE ONLY i 
ies CAP. TACH Revision __Бејататајвје) 
124 у 10017 ^ 101-23. 
=== ГЕ os 11 R116 
CAPSTAN А | 1 jo R115 
TACH 1A cp Ни os 
@/5) AT us | ob 039 
PLAY SPEED | 9 23us “Т. C36 R174 
FWD (13) САР. FWD CR10 
E U82-12 A4DÉ STOP SERVO T 
|A5-D4 > 12 BINARY DOWN 
ZERO 
| SYNTH C.T. xu 13 COUNTER 1% 
[44-05>—( VIDEO СЕ 4 049 ip.8ms 
11 А 
O 1 
U16 14 4 
FIELD 1 O 
COLOR FRAMER | 
A5-25/26 Y. 2,8 
w | 011-13 Совві> 40 (28р) 525 
E [н ІРЕЗЕ ЗС: 
ы Бат = 2 CT PRESENT 
| 017 017 5 
| REGEN.C. T. R64 O 017 [ 28 6) | u30) 4 BINARY DOWN а 
Des UP PERI 30-3.“ 827 6x COUNTER “ZERO 1: 
PB VERT 8 т | 10 11 051 
PLAY BACK SYNC O == 5 Ç 
A6-39/40 10 = 
| CAP. FWD. 
[056 PIN 13/14 


amos G) 















22 prom 
di ТР5 


4 BIT 
A10-80 - 3 = BINARY DOWN 
; CAP. TACH 4 
| я > 1 ae — PPT HO COUNTER ZERO | 18) с.т. CLOCK 
E + U29-39 — ^ 


R93 R 


919 
UP CNTR. 
91 02 





C49 


CONTROL 
TRACK 


R/P HEAD U1-7 SEE 


RECORD 


VIDEO CF 


NOTE: = SIGNAL TO OR FROM 


DATA BUS 


CONTROL 


A15 


TRACK MONITOR 
HEAD 
CT RECORD 
AUDIO CONTROL ҮРЕ - 3 
А12-32 | C.T./CAPSTAN SERVO А15-1 
CONTROL TRACK 
CT MONITOR PROCESSING 
EQUALIZER 
АЗ-19/20 525 





11-9 


АМРЕХ 
TRAINING USE ONLY 
a [Revision [1]a]sja]s]e] 
J24 | 10017 119-26 
с. ПОМ ' 
CAPSTAN 1 os ui 
TACH (5) -O> 1040 13 = 









lps 
ИЛ ie a CAP- TACH +0. 24V 3 
| R177/R178 > 7 А 
2 
FWD/REV (13) CAP. FWD НЕ 
| 1 ай > ( sro» SERVO ) SERVO 


CAPSTAN FAST (ы) р 






8 ВІТ 
BINARY DOWN 


COUNTER ZERO 
b U49 14 
18. 8ms 








CF 4 
12 


12 
A14-43 R29 < 
R26 13 Cu | 
11 
on) C.T. SAMPLE > га à 
01611; | 
FIELD 1 O R25 
COLOR FRAMER | 
* . 2,5 
071-13 {ов 
у ст basses у 


А5-25/26 — T= = 10 -0.15V 
mar 15 |. 028 6 R175/R176 Ш 
OS i2[ 200 4| 06 7 
а 128 нв | SER и CT PRESENT 
140ms, D—5, рова: 5 Ро vis 
| О de 
PBVERT 8 prx | 
PLAY s SYNC O T 5742 082-12 
A6-39/40 «C A5-D4 | S 
06 


























5 8 BIT 
017 017 pu D 4 BINARY DOWN 5 
COUNTER ZERON 
10 11 051 










S R Т са 





SYNTHC.T. 
AUDIO 4 CAP. FWD 
А11-80 PIN 13/14” 


















AUDIO 3 AL 
A10-80 4 BIT 
CAP. TACH BINARY DOWN garg D 4 
REGEN. С.Т; U40-9 ав С.т. CLOCK 
029-2 


CONTROL 
TRACK 
R/P HEAD ' алы ЕЕЕ 
| | TO DATA BUS 

үзү RECORD 


CONTROL LL 







VIDEO CF 


DRIVE 






A15 


CONTROL 
TRACK MONITOR 
HEAD 
CT RECORD 
A 
и — 
C.T./CAPSTAN SERVO A15-1B 
CONTROL TRACK 
5. PROCESSING 
A3-19/20 š x 





! 11-10 


| 


Г- 


DLY V/4 Q 
REFERENCE A16-41 















993 
SHIFT REGISTER 
27 


DLYV 
REFERENCE А16-39 (38) 


29109 |05 






У < март | St үні «ооз | 
2 Gal <Тавот | ST FR «лов 
GG | —A4D3 | CTA 
FIELD IDENT CODE 4 ST FR3 
| пи» |a |» | сель | пас л | 
1 1 3 С ств 


оонн оо нын 


1 
2 
3 
4 
5 
6 
7 
8 








SYNC START 







J4 B J2 


DOWN CNTR 
"FRAME" 


[Aes > 


U69-12 


ADDRESS À Ё 


CF INHIBIT 









CAPSTAN TACH 
U40-9 





D Q 
= sp 9 FRAMED 
(875 
SHIFT REGISTER b CT RECORD 
ku o aas (42) D og 3p FRAMED PIN 51 THIS SH 
рту у/2 3 
REFERENCE A16-40 (4) Om L3 13 






CT FLD1 
043-14 SH 1 


CT CLOCK 
1018-4 SH 1 














U68 
4 BIT UP CNTR 


Q0 


CT RECORD 
o 4 
== te 













OVER 4XPLAY 












SWITCH 
DE BOUNCE 
U100 (8 FIELDS) 


CT SAMPLE 
U30-4 SH 1 


VERT RATE 


CAPSTAN DIR. 
FWD. 

CAPSTAN TACH 
ASSY 


STOP SERVO 


4 
> 
) 
T 














AST VARIABLE 


8 
[4505 > uze-10N 14 
8 u103- О-О 
maD : 


CT FRAME 
U89-9 SH 3 
SWITCH 
DEBOUNCE 
0100 


(4 FIELDS) 









VCO COUNTER 
U74-4 SH 







STOP SERVO 






9 
"o ларо | 
ст INHIBIT 
СТ PRESENT. 






е 
300us ИЗ -12 CT PRESENT = 
5 
I A15 
1 
DS CT/CAPSTAN SERVO 


TRAINING 





АМРЕЖ 


DEPAHTMENT 
TRAINING UGE ONLY 


Г REVISION _ | 


ЖАР РҮП 
(Се) 
© 


рез] 4] 56] 
11-17. 


IDENT1 А5-13 


REF v/Z 
A16-45 


(B) FLD 
IDENT 2 A5-15 


REF 
V/A 4 A16-46 


(е) 


(2) (С) 
© 


© 


FLD 
IDENT 3 A5-17 


REF 
V/81 А16-43 


REFV 
А16-48 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ASTNORMAL 
14 AUTO CHROMA A4-65/66 
COLOR FRAMER А5-65/66 
P/B SYNC A6-64 
| AST SERVO A7-64 


| 


CT LOCK 
PB SYNC A6-34 
AST SERVO A7-33 


CT P/B 
CONTROL A20-35 


CT PRESENT 
CONTROL A20-36 


a 
(44) POWER FAIL 
a 


POWER 1 
221 
"СТ REF.. REF. A16-49 


VPR-3 A15-2 
CT/CAPSTAN SERVO 
LOGIC CONTROL 


525/625 





АМРЕХ 


10017 V-0389C 
VPR-3 CAPSTAN SERVO 


Ref Video in 


WF1 PIN 39: Delayed "V" 


МЕ? PIN 40: Delayed "V/2" 


WF3 PIN 41: Delayed "У/4" 
VPR-3 in STOP/EE 


Ref Video in 


МЕ: PIN 39: Delayed "У" 


WF2 TP8: "Ramp" 


МЕЗ TP9: Sample 
VPR-3 in STOP/EE 


Ref Video in 


МЕ: PIN 39: Delayed "V" 


WF2 TP8: "Ramp" 


МЕЗ TP9: Sample 
VPR-3 in 1/2 Speed/C.T. 
Locked Play 
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l AMPEX TRAINING 



















413V R DEPARTMENT 
9 FRAMED -TRAINING USE ONLY 
10 U105-13 SH2 [REVISION _ ро 145] в 
R129 R128 R127 8 10017 101-24 
249K 487K 113K 11 
ES В капан 2 оза SH 
U103-8 SH 
10 
ADDRESS A 9 11 zi 
11104-13 562 | CT SAMPLE 
> 13 U30-4 SH1 
EA == | ои | 
0104-1  SH2 
FRAMED | 8399р 9999 
105-12 1 
1 = 20CFy | 2707, CT SERVO 
U91-10 SH 2 
TO SH 2 
+13V Š 9 O15 CT SERVO 
R133 05 Гу | LOAD IN 
087 44 4 075 062 
O 
CRT R132 Tps 5 enm C ZERO 16 BIT DOWN COUNTER 


+ 8400 (525) + 10000 (625) 


= R131 е ро ха р 
E 1/2Q4 Š A, 





| 

| 

| 

| 

| 

| 

| 

| 

| CT SERVO 
| 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


































1⁄2 
Q4 
SYNTH.C.T. 
TP9 
свз 
ТРВ 
12 9 CR6 
10 
aS es ж ЕТ 
10 Q O 2 X PLAY 
SEEN х\ у [ces css | < 1 23 i VOLTAGE 
REFERENCE 0721 T [vx 012 6 R124 о CONTROLLED 
A16-39 L — = cas D B A 5141 FREQ OSCILLATOR 91|6 2XPLAY ,79 (4ЕЦ) 
D o ~ сб T ТЕ МА ин BRPLAy=159 (prb) | | | 
па о! ms = Lo. QE уган Фина) ЕНЕБЕНЕНЕЗЕШЕЗЕЗ 
| 41. су = CL TL L КЕ В Ба à 
Е АШ ии ji А ыы PLAY REFERENCE 
4 U63 
4: 8 БІТ DOWN ZERO DP 
R168 COUNTER 
4 tien 2160 of `$80 (pray < 
U44-1 SH 2 
А508 = 
[Ая > EEA 
— C83 15 16 uo EPI | | 
1 
R155 E [пэт О х is ) REF FREQ 
+: 7 CAPSTAN REFERENCE іе] SHA 
R153/167 45V 2 
R157 
m R156 R169 
12 ф» 
11 10 
io 45V 15- 
021 4 
-1.5V = STOP SERVO Y 14 
R170/171 Го о | 15 ТА хо R172 DIRECTION | О DIRECTION 
[О У [9x _| SH 
e L ome 
219% | = pier VIS 12 
(44-1 5Н2 | 

REFERENCE ^ VPR-3 - A15-3 
REV/FWD REV PLAY | ~ CT/CAPSTAN SERVO 
REFERENCE (29) E d CAPSTAN REFERENCE 
E e 525/625 
REFERENCE 11-15 


REFERENCE A16-47 


г Да ——s i ss s UO =  — s SSS rdc cc E TRAINING 
] Ам аза DEPARTMENT 
TRAINING USE ONLY 


| BevisioN [1 [2314] 56] 





































eee алде | 10017 -27 
CAPSTAN STOP U44-1 SH3 uus š 119 
A14-26 (26) ; 4 
(SEE A14-3) | 5 
REF, DIRECTION (R/F) 
| U21-14 SH3 
U33- \з 
| REF. FREQUENCY 10 O 10 
ы) 
024-15 SH 3 е 
| A4D6 | 
TAPE IN TRANSPORT 
| U83-16 8 BIT 
BINARY 
| CTK 
U34/U22 
40H 
| 64 D 
| HIGH GAIN | 
NETWORK 
C21, R49 R44/R45 
SYSTEM PE | à C20 R48/C19 | 
RESET (4) (91) 10 BIT Г” С 
А20-91 NO 4|~ 20 | 
DIGITAL TO ANALOG С CAPSTAN 
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AUDIO PREDISTORTION 
Stan Busby 


The basic concept of pre-distortion has been around for a long time, It was known to have 
been applied to a Scully audio tape recorder about 20 years ago. 


The idea is: if you know that in passing something through some process, the something 
is going to get bent to the left, then you bend it to the right first, so when it leaves the 
system it will have been straightened, 


А perfectly tweaked audio recorder, or the audio part of a video recorder should produce 
only odd-order harmonic distortion, mostly the third. The phase of the distortion is such 
as to correspond to compression of both negative and positive peaks (equally). 


Typical distortions are 0.895 at normal operating level, and 3% at 8db above that, Pro- 
gram peaks frequently reach this level. The absolute amplitude of the distortion is very 
closely proportional to the cube of the recorded signal. Predistortion generates and in- 
jects into the record path a cubic distortion of opposite phase to that which the recording 
process will generate later, causing cancellation of distortion, It is not perfect, but will 
typically reduce distortion at 8db above normal record level to 1/5 to 1/6 of what it would 
otherwise be. 


The presence of predistortion does not mean that the dynamic range offered by the tape 
has been increased. The ceiling of tape saturation is still there, unmodified, but as the 
record level rises to that ceiling, it sees an improved linearity. This feature makes 
predistortion unpopular in some quarters, especially the golden ear types. With predis- 
tortion, overload is more abrupt, and is said by some to be inferior to the "softer" over- 
load characteristics of unmodified recording. 


When wide record gaps are used on the thick coatings of audio tape, it is possible to min- 
imize distortion by careful adjustment of bias current. This feature is not available on 
video recorders because the tape is thin, and, for lip sync, the same gap must be used 
for record and playback, Having an improved linearity allows more audio generations 

of dubbing to be done before the distortion accumulates to disasterous levels, 


First-order intermodulation distortion is reduced by predistortion to the same extent as 
is harmonic distortion. Second-order effects are unaffected, and higher order effects 
gets worse, but are usually down in the noise. 


I know of three ways to generate the cubic record distortion: 


1. Back-to-back diodes shunting the feedback path of an amplifier, thereby stretching 
peaks. This method was used in AVR-1, ACR-25, VPR-2, VPR-6. 


2. A number of biased-off dual matched transistors are sequentially turned on as the 
signal amplitude rises, increasing the gain on peaks, This was used on the AVR-3. 


3. Two four-quadrant multipliers can be connected to generate the cube of the input to 


them, in this case record audio. This was used in an accessory for the AVR-2, and 
in the VPR-3, 
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During playback, there is a group delay distortion effect which is entirely a time distor- 
tion, not proportional to amplitude. In audio systems, this is minimized by making each 
alternate copy while moving the tape in reverse, tending to cancel the time distortion 
each pair of generations. 'This method is not available on video machines, so in many 
cases they have an all-pass second-order network to time-distort the signal before re- 
cording. 


The AVR-1 and AVR-3 used separate circuits to do delay predistortion, The ATR-100, 


ATR-124, VPR-3, VPR-6, VPR-2 use a patented record equalizer which performs delay 
predistortion while adjusting record frequency response equalization. 
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AUDIO Ршаз; REFERENCE LEVELS: 
All levels in the Audio system are referenced in dBu. dBu is 
а valtage relative reference level and iz defined as; 
даВи = равт 


Since BcEm is defined as the power level of imW іп бай 


then 8dBu is calculated as the voltage that will produce іти 
in 588 . 
2 
м 
Р ш --- 
Е 
2 
м 
ту = --- 
сай 
2 -3 
M = (іхій > x 664 
м = 774mV 


The ather major references used in the UPRS are -3dBu and 
-8dBu. 


These can be calculated from; 


Vo 
dB = 28103 ---- 
Mi 
Therefore:— 
Vo 
-ЗаВи = 20109 ----- mV 
774 
-3 Vo 
antilag ---- = ----- mi 
2ü 774 
Va 
8.788 = ----- му 
774 
Vo = 548mV 
Hence; 
-3dBu = S4omV RMS 
-8dBu = 368mV RMS 
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VPR-3 AUDIO CONTROL 


l. The functions of the Audio Control Board, PWA 12, are: 


Decode system data bus information for the signal system, AST, and 
color framer. 


Convert audio record and erase commands on the system data bus and 
the audio control J bus into a recirculating string of 16 serial words 
sent to the four audio boards. 


Convert the audio set-up information stored in memory and put on the 
system data bus in AUDIO SET-UP mode on the system data bus into a 
recirculating string of 16 serial words which are sent to the four audio 
boards. 
l. Convert audio board's analog response to audio set-up information 
into an eight bit word that is written to the system data bus. 


Convert miscellaneous audio control information into a recirculating 
serial data word which is sent to the four audio boards. 


Send audio status information back on the system data bus to system 
control. 


Decode audio monitor switching information from the system data bus. 


Audio functions: 
l. Reference audio frequency generator. 


2. Sine wave synthesizer (1 and 10kHz) for audio set-up. 
3. Signal processing circuitry for audio set-up. 


4. Drive circuits for control track, video, and sync erase heads. 


2. System control communicates with Audio Control by placing a hexadecimal 
address between 80 and 87 on the system address bus. U85 (sh 3-G8) decodes the 
8 to enable the bus communication circuits. 


Ц 74 decodes the individual addresses for the board. 074-15 (Y0) corresponds to 
address 80 Hex; 074-15 (Yl) to 81, etc. 


U63 and 051 (sh 3-D,E-7/8) buffer and control the direction of data to and from 
the system data bus. There are several latches dedicated to latching in data from 
the bus at specific addresses. 
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3. Since system control Data and Address bus end at AUDIO CONTROL PWA 12, 
an important function of the board is to decode commands for the video signal 
system. Address 82H (video bus) latches information into U50. Record and erase 
commands are not updated until the audio board receives a command strobe from 
System Control. U 49 is the buffer latch. The Data bit and corresponding pin on 


U50 are: 
DATA BIT/U50 


0/2 
1/5 
2/6 


3/9 


4/12 
5/15 
6/16 
7/19 


COMMAND NAME 
COLOR FRAME ENABLE (+) 
VIDEO ERASE (+), buffered by U49. 


SHUTTLE (+). This signal is modified on AST PWA 7, and goes 
to Signal System and the Time Base Corrector as AST RANGE. 


VIDEO TAPE (+)/EE (-). This is modified on Equalizer PWA 3 
by a switch before going to the Mod/Demod PWA!s. 


VIDEO RECORD (+) is buffered by U49. 

CONTROL TRACK (CT) RECORD (+) is buffered by U49. 
EDITOR ON (+). 

SYNC HEAD RECORD (+) is buffered by U49. 


The data latch for monitor/control address 84H is U62. The output pins on U62 
correspond to the following commands: 


DATA BIT/PIN 
0/2 
1/5 
2/6 


3/9 


4/12 
5/15 
6/16 
7/19 


COMMAND NAME 
SYNC ERASE (+), buffered and latched into U49. 
FIELD(+)/FRAME(-), to AST Servo. 


PLAY HEAD(+)/RECORD HEAD(-). Record head playback is 
automatically selected in EDIT PREVIEW mode. It may be. 
selected on the VIDEO SET-UP menu for interchange 
adjust ments. 


VIDEO ТАРЕ(+)/ЕЕ(-). This command is routed through the 
switch on RF EQUALIZER PWA 3 to the MODULATOR and 
DEMODULATOR PWA!s. 


STOP. 
VIDEO MONITOR SWITCHING A 
VIDEO MONITOR SWITCHING B 


VIDEO MONITOR SWITCHING C. This three bit code A, B & 
C is generated by the control panel monitor select buttons, 
and is decoded on PWA 1 and PWA 3 to select the displays on 
the Waveform and Picture monitors. 
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4. Address 80H latches audio record and erase commands into U84. A command 
strobe from the control board latches these commands into U83. The output pins on 


U84 correspond to the following commands: 
DATA BIT/U84 PIN COMMAND NAME 


0/2 AUDIO 1 ERASE (+) 
1/5 AUDIO 2 ERASE (+) 
2/6 AUDIO 3 ERASE (+) 
3/9 AUDIO 4 ERASE (+) 
4/12 AUDIO 1 RECORD (+) 
5/15 AUDIO 2 RECORD (+) 
6/16 AUDIO 3 RECORD (+) 
7/19 AUDIO 4 RECORD (+) 


The data latch for address 81H is U73. 
DATA BIT/U73 PIN COMMAND NAME 


0/2 AUDIO 1 TAPE (+)/EE (-) 
1/5 AUDIO 2 TAPE (+)/EE (-) 
2/6 AUDIO 3 TAPE (+)/EE (-) 
3/9 AUDIO 4 TAPE (+)/EE (-) 
4/12 AUDIO 1 MUTE (-) 
5/15 AUDIO 2 MUTE (-) 
6/16 AUDIO 3 MUTE (-) 
7/19 AUDIO 4 MUTE (-) 


The RECORD and ERASE commands from buffer latch U83 go to dual 4 x 1 line 
selector U82. The TAPE/EE and MUTE commands go to dual 4 x 1 line selector 
072. The four outputs of the two line selectors are the parallel input to shift 
register U47, whose serial output is designated DA. The two bit address to the line 
selectors are the two most significant bits of the J bus, JO and Jl. 


The J Bus is an internal four line address bus. JO is the most significant bit, 
J3 the LSB. They are the other four parallel inputs to eight bit shift register U47. 


JO and Jl are used to address one of the four audio boards. J2 and J3 are used 
during set-up mode to designate the set-up function being performed, or the digital 
data being sent to the audio boards to establish the record parameters - record 
level, bias, equalization, and pre-distortion. 


The audio board connectors are hard wired to determine the address (board 
number;, so that individual audio boards decode only the commands and data 
applicable to their address. 
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Ihe serial bus designated DA is continuously circulating sixteen eight bit words 
(16 bytes) in the following format: 
- D8 - Audio board address MSB 


- 07 - Audio board address LSB 
- D6 - Set-up function MSB 
- D5 - Set-up function LSB 


00 Bias 
01 Record Level 
10 Equalization 
11 Pre-distortion 
- 04 - Erase 
- D3 - Record 
- D2 - Tape/EE 
- Dl - Mute 
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VPR-3 AUDIO CONTROL PWA 12 
"DA" SERIAL BUS 


SV sv SCOPE TRIGGER: 12T6 "70" 


WF1 Pin 50 @ D Serial Clock 


сели w Q x DOM ш 5 mr в M D M BOO S пао m n b P # а amann O 


МЕЗ Pin 53 "DA" Serial Data 


WF2 Pin 46 "HOLD" 


SV SV 


pm mpm pm Se eee pm 
МЕ: Pin 50: Ф D Clock 
Wwe V. ме іме vmm аят 


W F3 Pin 53: "DA" Serial Data 


WF2 Pin 46: "HOLD" 





J3 J2 Jl JO | 
до 2! 22 93 MUTE A2 Data 
\ JN J EE/TAPE ERASE: Low, OFF 
RECORD: LOW, OFF 
I е , 
PWA RECORD 


EE/TAPE: High, EE 
SELECT Еър MUTE: High, no Mute 
SET-UP Bias is Set-up function 


FUNCTION 
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VPR-3 AUDIO CONTROL PWA 12 
"DC" SERIAL BUS 
A-POT SET-UP MODE 


SV 5У Sus 


SCOPE TRIGGER 12 TP6 "40" 
pe "өере ИШНИ Инн rr 


МЕ: Pin 50: Ф D Serial Clock 


bes b b —— — ——M b bbb 


| | | | WF5 Pin 54: "DC" Serial Data 


WF2  Pin46: "HOLD" 


WF1 Pin 50: $ D Serial Clock 


WF5 Pin 54: "DC" Serial Data 


WF2  Pin46: "HOLD" 





MSB LSB 
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VPR-3 AUDIO CONTROL PWA 12 
"DE" SERIAL BUS 


SV SV SCOPE TRIGGER: 12 TP6: "90" 


МЕ: Pin 50: Ф D Serial Clock 


gessimus CoD D D & 4 Н Pees & р Q Q Q И Mas а N Ө h з Ф e CM 


WF4 Pin 49: "DE" Serial Data 


WF2 Pin 46: "HOLD" 


SV SV 


pm көй aa opm wm сой кой о 
WF1 Pin 50: Ф D Serial Clock 
ім» V іме іме vw V іме 


WF4 Pin 49: "DE" Serial Data 


WF2 Pin 46: "HOLD" 





USED 
VU/PP4 
AUDIO PROC 
SHUTTLE ENABLE 
MON HEAD A1/A2 MIX 
(SET-UP MODE) SMPTE/EBU EQ 


MONITOR HEAD SET-UP 
53-5 or 54 
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VPR-3 AUDIO CONTROL PWA 12 


WF9 Pin 20: Oscillator Out 


VPR-3 in TAPE 1 Set-Up, 
Audio 1, Bias, Knob, 





WF9 Pin 20: Test Oscillator Out 


VPR-3 in TAPE 1, Set-Up, 
Audio 1, Pre-Distort, Knob. 
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VPR-3 AUDIO CONTROL PWA 12 


SCOPE TRIGGER J TP6 "90" 


МЕТ Pin 50: Ф D Serial Clock 
WF6 Pin 60: Audio Strobe 1 


МЕ? Pin 59: Audio Strobe 2 


УЕЗ Pin 58: Audio Strobe 3 





WF1 Pin 50: Ф D Serial Clock 
WF6 Pin 60: Audio Strobe 1 


МЕТ Pin 59: Audio Strobe 2 


WF2  Pin46: "HOLD" 





14-23 


АМРЕХ 


10017 V-0390E 


VPR-3 AUDIO CONTROL PWA 12 


WF10 


МЕ11 


WF12 


WF13 
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12TP1: Control Track Erase Drive 


12TP2: Control Track Erase 
Head Current 
(VPR-3 in RECORD) 


12TP4: Video Erase Drive 


12TP3: Video Erase Head Current 
(VPR-3 in RECORD) 


J BUS - 


J3 32 AUD. Л JO FUNCTION | AMPEX 
0 0 1 0 0 BIAS On TRAINING USE ONLY 
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DATA ADDRESS TAPE/EE VIDEO AST RANGE 
BUS BUS PLAY/RECORD RIVER x VIDEO OUT #2 
DRIVER 
EAD SELECT SELECTED, Q30,31,35,36 (1) АЗ, A5-77/78 
а (1) —— —— s nT PHASE 
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| C | FILTER ae EQUAL СО] STRIPPER SAMPLE SAMPLE & HOLD Q18-Q20 CHROMA OR 
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| SAMPLE 
AST RANGE 
(FAST WIND) © AST RANGE 
Ат-25/26 















R24 


= три 


LOW PASS 
FILTER 
41-23  J9-J14 
C1-C12, C14, C16 
C46-C49, C68-C75 

R1,2, R72, 73 





R83 TP4 


8 
6 ғ” 
O О 
в А 
4 R85 e 
Css 10880 
O ө, 
6 


, AST RANGE 


U35-10/TP17 


LPF VIDEO 
TO 922/923 
SH2 


SYNC VOLTAGE 


TOQ16 SH2 










J6 J5 
TPL © 
- ¢ Ј3 Ја Jl 
#57 = = 


$2478 TP2 
TP4 R81 R113 


= 
«ТРТ R127 
r3 


Ops 


TP9 
1220 





R150 


A2 


DEMODULATOR 


> DROPOUT > 


U28-12 


COMP.SYNC 


U44-10 SH2 


08 


DROPOUT (-) 


U28-12 THIS SH 


TP14 


Ww 


SYNC TIP VOLTAGE 


TO AUTO CHROMA 
SH2 


NOTE: SOME CIRCUITRY 
IS REPEATED FROM 
SH2 FOR CLARITY. 







| PRE-PROC (-) 


TRAINING 
АМРЕХ 
TRAINING USE ONLY 


Свеувом _[1[2[3[4[5 [8] 
10017 


119-3 





A6 


P/B SYNC 


DEMOD COMP. 
SYNC 
А4-61/62 
A5-57 
A18-66 


VPR-3 A2-1/2 
DEMODULATOR 


DETECTOR 
DROPOUT 
SYNC SEPARATORS 





15-10 


SCANNER ON 
A14-47 


—r 
С) 3 
D2 


Су AUTO 


MONO 


COLOR 
A3- O 


89/90 | SECAM (-) 


A1-96 


= MAN 


SYNC HEAD PROCESS 


(-) А6-25 


60/50 Hz 
A5-73/74 


PLAYBACK VERTI- 


CAL 
А6-39/40 


DROPOUT PULSE 
A2-37/38 


FLYWHEEL H 
A6-47 


DEMOD COMP. 
SYNC 
A2-61/62 


JUMP 1 (21) 
A1-43/44 


JUMP 2 (32) 
А7-41/42 


SCANNER LOCKED, 


A14-51 
AST SHUTTLE (-) 
Ат-25/26 
ТАРЕ/ЕЕ 
А12=66 


BURST SAMPLE PULSE 
A2-49/50 


ТЫ” 


р — — 


(ез) 


АМРЕХ | Чу йу 


TRAINING USE ONLY 


Свемвюм __|Хјајајајејеј 








































































































MAN/AUTO n ENABLE 10017 Nm 
Gs) 6 Ò LOGIC ENABLE ) = (SCANNER ON)-(SECAM)-(AUTO + J1A-B)-(1 SEC. DLY) 
ee Ti U27-18, U13 (NO CARRY) 
LOAD 
LOGIC 
U5 
PRELOAD 
PE FIELD A: 0 
FIELD B: 263 (525) 
313 (625) 
ТЕН 126 ыт НЕХ CNTR. 
1 DDRESS GENERATOR 
5____ | ELIMINATE U4/U11/U18 
| => 
| O О 
| A0-A9 . U3/U10/U17 
О D OL EN 1024 x 12 12 BIT 
С RANDOM ACCESS MEMORY. LATCH 
DATA IN/OUT 
(43) Ow U23/24 
AST SAMPLE 
LOGIC INHIBIT 
U40/41 
2 TPl | 
STORED ERROR 
TRI-STATE | 
O ENABLE BUFFERS DIGITAL TO —— 
+ 92, 09, 016 ANALOG CONVERTER О uz нә 
© 022 ¿s | о STORED ERROR 
T I OUT 
= c6 2 
ENABLE = + 1 о д | A3-33/34 
| 
| Q ES png 12 ВІТ НЕХ CNTR | 
ТОАр 01, 08, 015 
| мы ©) | 
(52) TIME 
CONSTANT 
| TP2 | 
OSCILLATOR 
1MHBx DOWN ë ERROR IN VPR-3 
| A4 COUNTER zm A2-31/32 LINE BY WINE. 
037 AA AUTO CHROMA 
| AUTO CHROMA | 
AUTO CHROMA 525/625 
| (ACCESSORY) 


zl 


DROP FRAME FLAG: 
A "ONE" INDICATES THAT 
COMPENSATED OR "DROP 
FRAME" CODE IS BEING 
USED 


COLOR FRAME FLAG: 
IF COLOR FRAME IDENTIFICATION, 
IS USED BIT 11 IS A "ONEY 
AND EVEN UNITS OF FRAMES SHALL 
IDENTIFY FRAME A, ODD UNITS 
FRAME B (PROPOSED) 

1ST GROUP | TENS 
UNITS OF | SPARES | OF 


2ND GROUP] UNITS OF |3RD GROUP|TENS OF 
FRAMES {USER BITS)FRAMES 


4TH GROUP| UNITS OF |5TH GROUP|TENS OF 
SPARES SECONDS | SPARES |SECONDS 


SPARES MINUTES | SPARES  |MINUTES 


TENS 
erg GROUP| UNITS oF |ттн анов [5 | 
SPARES HOURS |SPARES [Houns 


8TH GROUP 


SPARES SYNCHRONIZING GROUP 


АМРЕХ НЫН 


TRAINING USE ONLY 
Гвемвом [xed 415]6] 
10017 69-24 


TENS 
1ST GROUP | OF 


SPARES FRAMES 


UNITS OF 


4 TENS 
2ND GROUP| UNITS OF |3RD GROUP| or 
FRAMES 


SPARES | SECONDS | SPARES  |SECONDS 


4TH GROUP| UNITS OF 
SPARES MINUTES 


[о | тј 2 | за |5 | 6 |7 re fo бул 12 та no зебри [seno no] [22 [25 [24 oo 26] 7| 28 [oo so [за] se so за [os se [ov | зе |so ao [аз [aa ao [аа [ss [ao [av se [ao [so Ts: | se [so [se ss [se [57 |se [so [во [61 [62 ea |6 Гез [se [ev 68] 9] 70] 71] 72|7a] 74] ve ve м [re ro | o [3 [2 Га | 4 5 Ге Ге | Те Гора pa [sa [na [ns ve зт тезә 20] a [2o 23 | [2s zo [27] zo [2o 30 151 32] 83134 |35 36] 37 
Hu 


sisaqa IL А8 ЕЗ ЕУ СЪС ВВ ВЕ НО СЪ СО СЗ TT TT СЗ UI T ЕС С И МИ js ЕЭ НИ [5 L Е СЗ L LT 
9 2 7 3 3 


5 
1 001 0 1 0110 1 0 


HU ERIU UU LT ТТТ E E PEU 


"X" BITS 27, 43, 58, AND 59 ARE UNASSIGNED 
ADDRESS BITS, CURRENTLY ZERO 


1 1110 110 


“ 


INTERMEDIATE TRANSITIONS 
(IT) 


1, THE SMPTE PROPOSED 80 BIT TIME CODE FOR VIDEO TAPE RECORDERS 

IS RECORDED ON AUDIO TRACK 2 (CUE) ON QUADRAPLEX RECORDERS, AND ON AUDIO 3 ON C FORMAT RECORDERS 
2. EIGHTY (80) BINARY BITS ~ "ONE" OR " ZERO" ARE RECORDED FOR EACH 

FRAME OF THE TELEVISION SIGNAL, WITH А TAPE SPEED OF 15 ips, THIS REPRESENTS 

1/2 INCH (1.27 ош) ОҒ TAPE. AT 9.606 ips (244mm/s) 625 С FORMAT) 0.321" (8.14MM) WILL BE REQUIRED. 

IN TERMS OF TIME, IT IS 33,4ms ON A 525 STANDARD. EACH "BIT" REPRESENTING А 

"1" OR A "0" WILL REQUIRE 33,4MS/80 OR 417 psec ON 525, 

-WHEN THE CODE IS PLAYED BACK IN FAST FORWARD OR REWIND THE PERIOD OF A "BIT" 

DEPENDS ON TAPE SPEED* 

-ONLY 26 SLOTS ARE REQUIRED FOR THE TIME, WHICH IS RECORDED AS A "1-2-4-8", 

BINARY CODED DECIMAL ("МАТЈВАТ " BCD) 

-EIGHT FOUR BIT GROUPS ARE DESIGNATED "USER BITS," IF NOT USED, ZEROS ARE INSERTED, 


THE MANCHESTER BI-PHASE MARK ENCODING SYSTEM INCLUDES TWO BASIC ELEMENTS: 

-CLOCK: PERMITS THE DECODER ТО BE SYNCHRONIZED TO THE OFF TAPE SIGNAL. IT IS 
CARRIED BY TRANSITIONS, EITHER POSITIVE OR NEGATIVE GOING, OCCURING 
EVERY 417 usec (525) OR 500 psec (625) WHEN RECORDED, 

-DATA: "ONE" OR "ZERO", A "ONE" IN THE SERIAL STREAM OF INFORMATION IS 
INDICATED BY A POSITIVE OR NEGATIVE SIGNAL TRANSITION HALFWAY 


BETWEEN CLOCK TRANSITIONS. IT IS SOMETIMES CALLED AN INTERMEDIATE 
TRANSITION (IT) 


CLOCK EDGES 


1100 0 1. 


/ 


SN == 


12 "ONES" SHOULD NOT APPEAR 
IN BITS # THROUGH 63 OF 
THE "MESSAGE", 


CAN BE USED TO DETECT TAPE 
FORWARD/REVERSE DIRECTION 


THE VERTICAL RATE IN THE 525 COLOR TELEVISION SYSTEM (NTSC OR РАТ-М) IS NOT 60Hz 

(TO WHICH ELECTRIC CLOCKS ARE SYNCHRONIZED ), BUT 59,94 Hz, THIS RESULTS IN AN ERROR, 

OVER A ONE HOUR PERIOD, OF 3.6-SECONDS OR 108 FRAMES, 

—IF THIS TIME DIFERENCE IS IGNORED, THE TIME CODE IS CALLED UNCOMPENSATED AND BIT 10 OF THE CODE 
IS ALWAYS À ZERO. 


—IN THE COMPENSATED OR DROP FRAME MODE, BIT 10 IS ALWAYS A ONE ( BIT 10 IS SOMETIMES CALLED 
THE "SKIP" BIT), 

CERTAIN FRAME NUMBERS ARE DELETED, TO ESTABLISH COINCIDENCE BETWEEN TIME 

CODE AND CLOCK TIME, 

—TWO FRAME NUMBERS -00 AND 01 ARE OMITTED AT THE START OF EACH MINUTE, EXCEPT 

MINUTES 0, 10, 20, 30, 40, AND 50, 


8 MIN 59 SEC 29 FR 

9 MIN 00SEC 02 FR . 
9 00 03FR ! 
9 59 29 : 


аһһЬһї spe ПП FETTE TET Е СН ЕА ВЕ В ЗА БОЙ ВИК ЕЕ ПЕЕ ЕАД М 3 0 А ВК 1 1 


5. TIME WITH RESPECT ТО THE VIDEO SIGNAL: 


FIELD 1 OR 3 = 


| имел 


| 


-1H 


6. а, RISE TIME: 25 +5 usec MEASURED BETWEEN 10% АКО 90% POINTS, 
b, AMPLITUDE DISTORTION 2 % OF THE PEAK TO PEAK AMPLITUDE, 
e, TIME OF TRANSITIONS ARE MEASURED AT THE HALF AMPLITUDE 
POINTS. TIME BETWEEN CLOCK TRANSITIONS SHOULD NOT VARY 
MORE THAN 1% OF THE AVERAGE CLOCK PERIOD OVER ONE FRAME. 
"ONE" TRANSITIONS SHALL OCCUR HALFWAY BETWEEN TWO 
CLOCK TRANSITIONS WITHIN 0.5% OF ONE CLOCK PERIOD, 


SMPTE TIME CODE 


ASA C98,12 


525 
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| АМРЕХ 
REFERENCE 10 TRAINING USE ONLY 
VERTICAL 


[Revision | [2] 8] 4]5]6] 


10017 118-20 













2,12 


ESE 
6 BIT COUNTER 
REFERENCE eor 
Tu 4FLD/8F QA QB "QC QD QE ОҒ 
= з м 15 16 ia По 
1771-15 дете 
CONTROL READY 
A20- 
CAPSTAN DIRECTION А > 8MHz у E. 
+ : CRYSTAL [1 
040 067 12 
( 20} оло мн» ) 


A20 
SYSTEM RESET (+) 


3 
бэт) e CHAR. GEN ADDR» GEN ADDR, 


(SH 3) 





























A20 
SYSTEM 
READ/WRITE 


05 
4 vss У J 
R/W е 5 я 
D 1 
(12) SHIFT SHIFT ы 
IN 
Көй (73) OUT 
SYSTEM 8 BIT X 16 WORD 
DATA BUS š s> [777727 
4 U28 
U59 


10 











p ~ 
FROM INTERRUPT O 








TOR 1153-24 38 
SH 
U53 


U67-8 SH B m 


FIRST IN/FIRST OUT 222 J 


U29/U38 
FIFO 
RESET 








ААА А КАКА А ал 


< 







BUS ENABLE 


(22 
420-95 






8 BIT X 16 WORD 
FIRST IN/FIRST OUT 


A2 


У TC OUT PERMIT 





oro > 
[e 
13 
ao : E 
2 CHAR, ÓON/OFF a Ele. 
Е у ЕР 
По > 
19 > 
ог > 










9 
039/049 62 oy С 
ЕТЕО 22222 = FONT PAGE f SELECT 7 
A20 15 е 
SYSTEM A3 SHIFT SHIFT FONT PAGE 1 SELECT Vo 
ADDRESS OUT IN 
BUS 


A4 


16 MAP 
> TC RDR IN SELECT f > ВОВ IN SELECT f 
(59% > CIO ENABLE 
19 TC ВЮВ IN SELECT 1 
Го: > INPUT FIFO CLOCK 


[ог > OUTPUT FIFO ENABLE 


A5 


os 
AT Г uss RESETC) OUTPUT FIFO CLEAR 
е 
а” A18 1/0 PORTS VPR-3 А18-1/ 
TIME CODE SYSTEM 
TCG SHIFT REG, LOAD CONTROL KERNEL 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


DATA TRANSFER 





TRANSFER CLEAR TOR SHIFT OUT CLOCK | 
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TRAINING 
ДО > Ul DEPARTMENT 
TRAINING USE ONLY 


Гвелзем __ [1 ]2]8]4]5]8! 
10017 118-21 


073-9 SH 1 


074-8 SH1 
| TP12 


40-1 SH 1 


CLR.RDR,PORT 


071-6 SH1 





RESYNC INH. 


071-9 SH1 


TAPE Т.С, 











AUDIO 3 (63) | 
A10-63 PD4 
T.C, PD5 U42/U44 
UNIO ral IN 8 BITx16 WORD 2i | 
A10-63 (57) 041 PDE Dé | 
ТАРЕ T.C.OUT SELECT ATE FIFO { 77782) INT.DATA BUS 
AUDIO 3 (65) А „В D» SH 1 
A10-70 
ТС ВОВ IN SELECT f 
| U55-16 SH 1 INT. 2,2 INTERRUPT A18 
TC RDR IN SELECT 1 INT.ADDR. ] U37-30 SH 1 J8-B SH 1 


BUS 


U55-19 SH І 
10 А1 > 


2 MI > О 137-31 SH 2 
пе іт SH 1 | г— 


L 


U37-19 SH 1 


фамнг > a @ 
C 6 
U67-12 SH 1 QA QD 3 2 WRITE > 2> 12 бїк 
° 


26 









S/L LD IN 


8 BIT S.R. 





с ЕЕС ссе TR en 





037-22 SH 1 069 
Ç О E13 : 
RESET (- 
b bis 


074-8 SH1 а 


J Q 8 TC OUT 
027 А10-64 
ОР 051 
ГЕ 


VPR-3 А18-2/ 
LONGITUDINAL 
J7-B SH 1 


TIME CODE READER 
GENERATOR 


~ 
~ 





| TC OUT PERMIT | 


16-4 


АМРЕХ DEPARTMENT 
TRAINING USE ONLY 


J58 C23 | Revision __|тјајајај5јеј 
10017 118-22 
сив. (OG) 
GEN Q2, | 
VIDEO Q3 
#2 (05 


LOW PASS 


CAL. 


95 FILTER | 
| — 59 13 12, C19, 20 
= O O 7 | 
E са вс реве пъ 8 d INVERT 
SYNC 4 ? INVERT 5 
== 05 9 
STRIPPER 
































E TPL оз < U4 U55-2 SH1 
| 2изес 2 
О 
12 
| INTERNAL DATA ZZZZZZZZZZZZZZZZZZZZZZZZZZZ27] COMP SYNC лв BH 
BUS р 2 PAGE 0) 
f TO 077-5 
| f , U55-12 SH 1 
U37-21 SH1 И 16xg DATA р2222222222222222222227222227222222222222222222222220222222222222222222222222272222222222272748» 
ЖЕСЕ A 
f U25/U18 $ 







1 


/ 
: # 
f 
f 
f 
У 
U18-14 n cB 


D Q 
U31 
E i P о-в Е ADDRESS 









8 ЗТАСЕ 
SHIFT 
REGISTER 


VERT CNTR 


с! 







SHIFT/LOAD 017 









А0-А9 


OUT] 





IN 





8 x 10 
pr FIFO 


OE 












046, 036 


026 „Ш 


OUT 








H.POSIT, 









COUNTER 
022/052 


QA ВВ QC Ор 1 QA ВВ 





5MHz DOT 
OSCILLATOR 
U2 








QC 


14 13 121 11 14 13 12 11 
1 J3 J4 J5 
(1) (2) (а) Q8) (в) @ (и) (ав) теі | СИТЕС ТЕЕ ЕБЕ 
09 10 А-С: SOFTKEY CONTROL 
МНЕ s... д DISPLAY ON A-D: ALWAYS CHARACTERS 
-19 SH1 > 
das VPR-3 A18-3/A 


TIME CODE SYSTEM 
> VERT.» ма | CHARACTER 


QD 





GENERATOR 





= CM E E 16- 
——— — = = ---- —  — — --- — 5/6 


s оли ааыа асел ыла шаш pru уна ашакка = MCI C CE ME ари ин — Ampex amna... 
‘pO! E 






SELECT TRAINING USE ONLY 


Ф — jq me с) INPUT CABLE | M CABLE gees a = TAPEIN MONITOR о0т|-#- ТВС-3 OUTPUT 1 [пмен 413141615) 
| [в] WEM | IN ОЧ EQUAL. SELECT А 
AJ 


10017 - 
(О) (32) NETWORK ` RG59 O т 107-10 
AUDIO CONTROL E 4 
| | 9 O | пои раза "О © 
эб . (VIDEO IN LEVEL CABLE 
ADDRESS | PWA ADDRESS 8 FROM CONTROL EQ. FILTER 


) 2 Ха) (эт) DECODE VIDEO: 
LLY Ye 2, UT СИИ у 





22 на 
А ON PWA 77 
7 2 ADDRESS BUS @ (Á DECODE 




















PANEL 8281 Fo... | VIDEO TO РВЕ-ЕМРН. 
VIDEO PRE-PROG- PRE- | AMPS Над & ЕМ MODULATOR 
В (easar 


(в) PROC. SEE VPR-3 VIDEO SIGNAL 
MON SEL "А" (57) (т) SYSTEM DIAGRAM 
А 
НЕЕ FUR — | T 
DECODE! 
MON SEL "С" e 2 





WAVE FORM 
MONITOR 








` 






















LINE DRIVER ID тој PICTURE 
PX MONITOR 
MO VECTOR SCOPE 
(2) BACK LOW. PASS IDEO IN ов 
"pi MONITOR MONITOR CLAMP a | | | честов DISPLAY 
А } INPUT/OUTPU АМР FILTER 
MIXER SW SELECT 7] SYNC STRIPPER 
| SELECT B CONSOLE ON/OFF, — u S arent apta apr e ett ылы EE E ER 





TO P/B SYNC 
AND AUTO CHROMA 


(Q) ав 







































CONTROL PANEL (ы) | 
"DIGITAL" R MONITOR z s Sas NN 
CABLE VOLUME = | 
ADD DATA LMONITOR [FROM LINE INPUT SW. — =. а | 
BUS BUS VOLUME OUT LIMITER, FREQ. DOUBLER Г” . MONITOR FRAME 
HEAD PHONE (CONTROL LOW PASS FILTER АБ 
IN/OUT SCANNER SERVÓ ERROR 
-4 -4 „~ zem Ма A L HEAD PHONE кошо он/ REEL AND 
CONTROL PANEL CONTROL | WES КНИН Беделі 
AUDIO 1 UDIO 3 0010 3 4 (PARTIAL) PANEL I NNE CAPSTAN SERVO 
Read mw Лат TN ОЗ oun IN AUDIO out "ANALOG" V (14) CONTROL | | SERVO RRO 
фо ауа о OO g PANEL 
, 










E _] P LVL CNT SUPPLY SERVO 
VIDEO/RF SCH d ERROR: 
О > [5] [°] [е] [9] [9] i METER PEAK | ERROR #2 ERROR #1 
DRIVE LED | "І" HEAD PHONE [ ë xj 
INPUT Al A2 AS A4 + 2 
а [5] [5] [5] [6] REAL HEAD PHONE MANUAL 

R TYPICAL ) "В" HEAD PHONE е L H === a CT = SELECTOR 

Vin POP. OUT | R HEAD PHONE | sw 


SYNC НО. SW, 


т ЕО Ç 
VID OUT RF Ст AUX AUDIO VIDEO IN on OUT SCH EDIT BUS 


[9] [6] 5 65 566 0) (D 








| 

| 

| | 
DÉMOD OUT | 
| 

| 

| 

| 


--- #2 -- OOO | 


„в |» | »|[4] за 


TAL 
| 


Гооюсодии 
| 
| 2 ocu I 


AUDIO #1 EE 
INPUT XLR 


Ф 
ә 
P- INPUT INPUT 
(%) STAGE AMP 


Q 
x5 1 
P HEAD, 
< O 
RECORD/ 
PLAY RELAY 
CH 1 
MON HEAD <L>] 









RECORD EQ, 
RECORD PRE DISTORT 










AUDIO 31 


OUTPUT XLR AST HEAD 


PART OF SCANNER 
ASSY. 








AST DRIVER 
AST/24V PWA 





PLAY BACK EQ, 
AND 
30 Hz NOTCH A3,4 SMPTE 














CH1, CH2 MIX (в) 


PNE: тепан 






ТО TIME CODE 
GEN/READER 



































1 
METER TO CONTROL | CONSOLE C.T. RECORD Š 
w К evt — — —À ша — ------ =. 
METER PANEL AUDIO MONITORS A15 SIGNAL, г 7 
CAD (эг) 25 SHE S CPP TES Д FIELD 1 (Р/В) | ERRO К 
AUDIO PWA CHANNEL $1 | SYNTHETIC Ж 
AUDIO #1 Z= === ¿x= ШЕМ Se u = ee s S IN 
CONTROL TRACK 
INPUT XLR = oe А ЕА ТО пос сен, MSIE EM NE Ал = ° GENERATOR ENG (P/B) 
5 : 
к INPUT MON 
25% AUDIO PWA CHANNEL #2 PARTIAL EE/TAPE C vicia (а) ERROR | 
O Q 
(15) MIX SHOWN CH 1 TO CH 2 Е © our AUTO CHROMA A4 ый 
Ар CONNECTOR MIX OF CH 3 TO CH 4 ONLY (NOT CH4 TO CH3) * = LINE (а) 6) a 
R/P HEAD i сит А VPR-3 
: AMP PIX AND WAVE FORM 
MONITOR 'NITORING 
сн 2 FO... @ CONTROL TRACK M SYSTEM 
MON HEAD PLAYBACK AMP. ALSO SEE 
A9 О С.Т. RECORD 
| AUDIO MONITORING 
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АМРЕХ 


10017 REV 1 V-0287F 


INDEX 
TITLE 


Video Head Replacement | 

Modulator, PWA 1, test jumpers, test points, adjustments. 
Demodulator, РИА 2, test jumpers, test points, adjustments. 
Sync Equalizer PWA 3, test jumpers, test points, adjustments. 
Autochroma PWA 4, test jumpers, test points, adjustments. 


Color Framer РМА 5(NTSC), jumpers, test points, 
adjustments. 


Playback Sync PWA 6, jumpers, test points, adjustments. 

AST servo PWA 7, jumpers, test points, adjustments. 
Scanner/Reel Servo PWA 14, jumpers, test points, adjustments 
Capstan Servo PWA 15, jumpers, test points, adjustments. 


Reference Generator РИА 16, jumpers, test points, 
adjust ments. 


Transport Control PWA 20, jumpers, test points, adjustments. 
Modulator PWA 1 adjustment procedures. 

Power Supply Alignment. 

Reel Servo Alignment. 

Control Track/Capstan Servo alignment. 

Scanner Servo Adjustments. 

Remote Connector pin assignments. 

VPR-3/TBC-3 Interconnect. 
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АМРЕХ СЕРАНТМЕМТ 


10017 REV 1 V-0282L 


VIDEO HEAD REPLACEMENT 







(1) Carefully remove the head connector, 


Turn head lock CCW 
until it stops (about 1/4 turn), 


Slide head back toward 
center of scanner and up 
to remove, Clean head 
mounting area, 


REVERSE THE PROCEDURE 
TO INSTALL THE NEW HEAD 


Slide the new head In place, 
carefully sliding the head all the way 
forward, 


Turn head lock CW until slot 
points to center of scanner, 


ва Slide bridge clamp under two 
Securing screws and tighten them, 
Tighten center slot head screw to lock 

head in place, (Do not over tighten), 






/ 
(s) Carefully insert head connector and replace senaner cover, 


18-2 


J1(3) 


J2(3) 
J3(3) 
J4(1) 
J5(1) 
J6(1) 


J7(1) 


J8(1) 


J9(1) 
J10(2) 


J11(1) 


AMPEX 


10017 V-0286: 


MODULATOR PWA 1 
JUMPERS 
(X) SCHEMATIC PAGE 


A-B: normal. OPEN: disconnects automatic frequency control 
(AFC) to the FM modulator for blanking frequency set-up. 
A-C; A-D: used in factory set-up of black and white clip 
adjustments. 


B-A: normal.  A-C (open): disconnects burst pre-emphasis for 
test. 


A-B: normal.  A-C (open): disconnects normal pre-emphasis 
from modulator video input for test. 


A-B: normal. Determines the time constant of the modulator 
input clamp. A-C and A-D change the time constant. 


A-B: normal. A-C (open) disconnects modulator input video 
for test. 


A-B: provides equalization for 8281 cable.  A-C: equalization 
for RG-59/U cable. 


A-B: normal differential video input.  A-C: used in set-up to 
adjust input differential amplifier balance. A-D: high 
frequency bypass. Input is still balanced for low frequencies, 
such as hum. A-E: unbalanced input 


A-B: normal. A-C: inserts 6 MHz (525) or 7 MHz (625) low 
pass filter in video path to modulator. Used where excessive 
high frequencies are present on the video signal, such as RF 
interference or those in some computer graphics. J9 must 
match position. 


A-B: normal. A-C: see J8 A-C. 


A-B: normal. A-C: removes video feedback clamp for monitor 
video to picture monitor for test purposes. 


A-B: normal.  A-C: used in test and in single ended video 
input mode. Refer also to J7. 
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TP1(3) 


TP2(2) 
TP3(3) 
TP4(3) 


TP5(3) 
TP6(3) 
TP7(1) 
TP8(3) 


TP9(3) 


TP10(1) 
TP11(1) 
TP12(1) 
TP13(2)* 
TP14(2) 
TP15(2) 
TP16(1) 
TP17(3) 
TP18(2) 


S1(2)* 
S2(2)* 


АМРЕХ 


10017 V-0286A 


TEST POINTS 
(*)Front of PWA 1 


7.8 kHz Automatic Frequency Control (AFC) sample control 
signal. 


Composite sync stripped from modulator video. 
Output of AFC video detector. 


Output of "white calibrate" crystal. 525: 10 MHz; 625: 8.9 
MHz. 


Video input to modulator. 
Switch modulator RF/crystal RF to AFC detector. 
Low pass filtered video to input clamp sample gate. 


Output of blanking frequency crystal oscillator. 525: 7.9 MHz; 
625: 7.68 MHz. 


Modulator output 2 x F RF to record driver. (approximately 
14 to 20 MHz) 


Video output of cable equalizer network. 

Input video back porch clamp sample pulse. 

Video output of input differential amplifier. 

Selected signal to waveform monitor. 

Low pass filtered video input to picture monitor video clamp. 

Picture monitor video clamp sample pulse. 

Input video input to Waveform monitor selector. 

zero volt reference to modulator (see R324). 

Pre-emphasis burst gate. (3 microseconds with R 329) 
SWITCHES 

AUTO/MANUAL Video Head Optimize(VHO) control. 

White Calibrate Pulse ON/OFF. 
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C115(1) 
C139(1) 
R15(3) 


R26(3) 
R29(3) 
R34(3) 
R35(3) 
R95(1) 
R96(1) 
R135(1) 
R196(1) 
R205(1) 
R211(1)* 
R323(3) 
R324(3) 
R325(2)* 
R326(2)* 


R329(2) - 


T3(1) 


AMPEX 


10017 V-0286B 


ADJUSTMENTS 
Input differential amplifier high frequency compensation. 
Input differential amplifier high frequency compensation. 


Modulator blanking level frequency. 525: 7.9 MHz; 625: 7.68 
MHz. 


Factory adjusted white clip. 

Peak white deviation calibrate. 525: 10 MHz; 625: 8.9 MHz. 
Facory adjusted black clip. 

Modulator linearity. 

Input unity video gain calibrate. 

Video input level control range (0 to +6 dB). 

Input differential amplifier offset. 

Input video monitor gain calibrate. 

Video input differential amplifier balance. 

Cable equalization control. 

Automatic frequency control (AFC) calibrate. 

Modulator reference voltage calibrate. (zero volts at TP 7) 
Manual video record current control. (See 51) 

Manual sync head record current. (See 51) 

Burst gate pre-emphasis pulse width (3 microseconds at TP 18) 
6 MHZ low pass filter adjustment (factory). 
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TRAINING 
DEPARTMENT 


J1(2) 


J2(2) 
J3(2) 
J4 

J5(2) 


J6(2) 


J7(2) 
J8(2) 


J9(2) 


J10(2) 


J11(2) 


J12(2) 


J13(2) 


J14(2) 


J15(2) 


J16(1) 


J17(1) 
J18(2) 


J19( ) 
J20(1) 


.10017 V-0286C 


DEMODULATOR PWA 2 
JUMPERS, TEST POINTS & ADJUSTMENTS 
(x) SCHEMATIC PAGE 


A-B: normal. OPEN: used in set-up of demodulator low pass 
filter. 


A-B: normal. OPEN: see Jl. 
А-В: normal. OPEN: see Jl. 
Not used. 


Miniature coaxial connector used with J6 in factory set-up of 
demodulator low pass filter. 


A-B: normal. A-C: connects coaxial connector J5 to the signal 
path. 


А-В: normal. A-C: used in test with 15 and J6. 


A-B: normal. A-C: test.  Disconnects the demodulator video 
DC restorer clamp error voltage. 


A-B: normal. Used in factory set-up of demodulator video 
LPF. 


OPEN: normal. Used in factory set-up of demodulator video 
LPF. 


A-B: normal. Used in factory set-up of demodulator video 
LPF. 


OPEN: normal. Used in factory set-up of demodulator video 
LPF. 


A-B: normal. Used in factory set-up of demodulator video 
LPF. 


OPEN: normal. Used in factory set-up of demodulator video 
LPF. 


A-B: normal.  A-C: bypasses demodulator video de-emphasis 
network. 


A-B: Video system PAL or NTSC. OPEN: Video system SECAM 
bus. 


OPEN: Used with J16. 


A-B: normal. A-C: disconnects dropout pulse from video out 
gate and clamp gate. 


A-B: normal. A-C: disconnects pulse from diode bridge gating 
through burst de-emphasis, sync add, etc. to output video 
driver. 
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TP1(3) 
TP2(2) 
TP3(3) 
ТР4(2) 
TP5(3) 
TP6(1) 
TP7(2) 
ТР8(3) 
TP9(1) 
TP10(3) 
TP11(3) 
TP12(1) 
TP13(1) 
TP14(2) 
ТР15 
TP16(1) 
TP17(3) 


AMPEX 


10017 V-0286D 


DEMODULATOR PWA 2 
TEST POINTS 


RF output of detector frequency doubler. 

Detector RF input to low pass filter.. 

Selected EE/Tape RF input to limiter. 

Demodulator video blanking level to dc restorer. 

RF dropout sampling circuit. 

Video input to burst amplitude detector. 

Low pass filtered demodulator video to sync stripper. 
RF signal to dropout detector. 

Regenerated sync and burst de-emphasis signal. 
Dropout. 

Dropout hysteresis feedback. 

Autochroma error. 

Burst sample for autochroma error. 

Sync level voltage to autochroma. 

Not used. 

Demodulator video to dropout clamp/burst de-emphasis. 
"AST RANGE", equivalent to shuttle mode. 
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C126(2) 
L1(2) 
L2(2) 
L3(2) 
L4(2) 
L7(2) 
L8(2) 
L9(1) 
R24(3) 


R33(3) 


R81(1) 
R107(1) 


R113(1) 
R127(1) 
R146(3) 
R160(1) 


TRAINING 
AMPEX 


10017 V-0286E: 


DEMODULATOR PWA 2 
ADJUSTMENTS 


Demodulator video high frequency response. 
Factory low pass filter adjustment. 

Same as Ll. 

Same as Ll. 

Same as 11 

Same as 11 

Same as Ll 

Burst detector input peaking coil(?). 


Detector balance.  Coarse setting for minimum 
video output. Precise adjustment requires 
analyzer. 


Limiter balance.  Coarse setting for minimum 
video output. Precise adjustment requires 
analyzer. 


moire at the 
a spectrum 


moire at the 
а spectrum 


Auto chroma calibrate. -2 volt base line at TP 13.(?) 


Card edge "Chroma Саш". Card edge switch Sl must be in 
the variable position. The control panel UNITY mode must 


also be off. 
Sets amplitude of regenerated sync. 


Dropout sensitivity 


Demodulator video unity gain. 
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АМРЕХ 


J1(1) 


J2(1) 


J3(1) 
J4(1) 


J5(1) 


J6(1) 
J7(1) 
J8(1) 


J9(1) 


J10(3) 
J11(3) 


J12(3) 


J15(2). 


J16(3) 


J17(3) 


J18(3) 
J19(3) 


10017, V-0286F 


SYNC EQUALIZER PWA 3 
JUMPERS, TEST POINTS & ADJUSTMENTS 
(X) Schematic Page 


Coaxial connector to allow insertion of test signal into 
equalizer output filter, 


A-B: normal. A-C: test. Connects Jl into signal path for 
test. 


А-В: normal. A-C: test. Bypasses differential phase network. 


А-В: normal. A-C: test.  Connects coax connector J7 into 
signal path. 


A-B: normal (open) A-C: test. Вураѕѕеѕ differential gain 
network. 


Miniature coaxial connector for test signal insertion. 
Miniature coaxial connector for test signal insertion 


A-B: normal. OPEN: disconnects cosine equalizer reflected 
path for test of overall frequency response. 


A-B: normal. A-C: connects coaxial connector J6 to signal 
path for test. 


Miniature coaxial connector for test signal insertion. 


A-B: normal. A-C: connects coaxial connector J10 into signal 
path. 


Miniature coaxial connector for test signal insertion. 


A-B: normal. A-C: disconnects equalization control voltage 
from cosine equalizer during head switch time. 


A-B: normal. In A-C or B-C connects coaxial jack J17 into 
signal path. 


Miniature -coaxial jack for test signal insertion. Used with 
J16. 


Miniature coaxial connector for signal insertion. 


A-B: normal. A-C: forces switched Tape/EE bus from S2 on 
PWA 3 to Tape. 
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TP1(1) 
TP2(1) 
TP3(2) 
TP4(2) 
TP5(2) 
TP6(2) 
ТРТ(3) 
TP8(2) 
TP9(1) 
TP10(2) 
TP11(3) 
L1(1) 
L17(2) 
L19(2) 
R1(1) 
R28(2) 
R38(1) 
R44(3) 
R53(1) 
R67(3) 


R81(1) 

R101(2) 
R108(1) 
R126(2) 
R129(2) 
R181(2) 
R183(2) 
R284(2) 


АМРЕХ 


10017 V-0286G 


Playback RF signal in to output filter (playback slope filter). 
RF envelope to AST. 

Record head RF (nominal 200 mV). 

Playback RF to AST and dropout detectors. 

Sync head detected RF to meter. 

Sync head RF input (nominal 200 mV). 

Playback RF input to cosine equalizer. 

Playback head (video) RF input (nominal 200 mv). 
RF out of cosine equalizer delay line. 

Detected record head RF to meter. 

Detected playback head RF to meter. 

Factory adjustment of P/B slope filter. 

Factory adjustment of input 20 MHz low pass filter. 
Factory adjustment of input 20 MHz low pass filter. 
Differential phase adjustment. 

Playback (AST) head RF meter calibrate. 
Differential Gain (front of PWA). 

Shuttle equalization. 

AST envelope amplitude. 


Video equalization adjust with S1(3) in the MANUAL position. 
(front of PWA). 


RF level into dropout detector. 

Differential gain centering adjust (front of PWA). 
Equalization centering. 

Record head RF meter calibration. 

Record Head RF meter zero. 

Sync head meter zero. 

Sync head meter calibration. 


Playback head meter zero. 
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л 


R29 
R34 
ТР1 
TP2 
TP3 
TP4 
S1 

52 


TRAINING 
AIVIPEX DEPARTMENT 


10017 V-0256H 


AUTO CHROMA PWA 4 
JUMPERS, TEST POINTS, SWITCHES 


A-B: normal. A-C: control follows Auto/Manual Switch on 
Equalizer PWA 3. 


Stored error. 


Error input. 


ON/OFF 
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J1(2) 


J2(2) 
J3(1) 


J4(2) 


J5(1) 


J6(1) 


J7(2) 


J8(2) 


TP1(2) 
TP(2) 

TP3(2) 
TP4(2) 
TP5(2) 


TP6(2) 
TP7(2) 
TP8(2) 
TP9(2) 


TRAINING 
о adl DEPARTMENT 


10017 у-0286Т 


COLOR FRAMER DETECTOR РИА 5 (NTSC) 
JUMPERS 
(X)Schematic Sheet 


A-B: normal. A-C: inverts phas of tape H locked 2xFsc into 
comparator for test purposes. 


A-B: normal. А-С: test. 


A-B: normal. A-C: connects reference video to tape video 
path, with J4 in the A-C position. B-C: connects demodulator 
video to the reference video color frame detector, with J8 in 
the A-C position. 


A-B: normal.  A-C: passes reference video through tape video 
Sc-H detector, with J3 in the A-B position. 


A-B: normal. A-C: Reference FIELD 1 IDENT ignored after 
initial lock-up. 


A-B: normal. A-C: used in adjustment of C163 on Chroma 
Processor U79. 


A-B: normal. A-C: changes meter to fast time constant for 
test. 


A-B: normal. A-C: used with J3 in set-up. 
TEST POINTS 
910 x Hoscillator output divided by 2. 
Burst sample pulse. 
910 H oscillator divided down to subcarrier frequency. 
Playback color field detector. 


Feedback error to lock 910 H oscillator to demodulator 
horizontal. 


Demodulator video chroma amplifier output. 
Burst Gate. 
Ramp input to demodulator Sc/H meter error detector. 


Sc/H error to control panel meter. 
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TP10(2) 
ТР11(2) 
ТР12(2) 
ТР13(2) 
ТР14(2) 
ТР15(1) 
ТР16(1) 
ТР17(1) 
ТР18(1) 
ТР19(1) 
ТР20(2) 
TP21(l) 
TP22(2) 
TP23(1) 
TP24(1) 
TP25(1) 
TP26(1) 


C163(1) 
L1(2) 

L2(2) 

L3(2) 

R119(2) 
R221( ) 
R222( ) 
R223(2) 
R246(1) 
R263(2) 


АМРЕХ 


10017 V-0286J 


COLOR FRAMER PWA 5 NTSC 
TEST POINTS 


Demodulator video sync sliced at 50$ point. 
20ns burst/sync phase sample pulse. 
15 kHz ramp to 910 times H oscillator lock circuit. 
Demodulator video half line eliminate pulse. 
Demodulator video. 
Selected reference video Sc/H phase sample pulse. 
Selected reference video (sliced at 50$ point). 
Half line eliminate signal. 
Selected reference video to to 50$ sync slicer. 
50$ voltage to sync separator. 
Demodulator 50$ sync slicer voltage. 
Selected reference video composite sync. 
Demodulator video "crude" sync slicer. 
Reference Sc/H phase error. 
Reference phase shifted subcarrier to Sc/H phase detector. 
Regenerated reference subcarrier. қ 
Sc/H meter calibrate voltage. 
ADJUSTMENTS 
Reference video subcarrier regenerated subcarrier calibrate. 
910 x H oscillator/2 peaking. 
Demodulator video chrominance peaker. 
910 times H oscillator adjust. 
Calibrate meter phase. 
Monitor display center. 
Meter linearity. 
U18 offset adjust. 
Calibrate reference Sc/H. 


Sc/H meter range calibrate. 
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л 

J2 
TP1(*) 
TP2(*) 
TP3(*) 
TPA(*) 
TP5 
TP6 
ТР? 
ТР8 
TP9 
TP10 
TPll 
TP12 


АМРЕХ 


10017 V-0286K 


PLAYBACK SYNC PWA 6 
JUMPERS & TEST POINTS 
(*) Indicates TP on Board Edge 


A-B: normal. A-C: factory test of field counters. 
A-B: normal. A-C: factory test of field counters. 
P/B vertical. 

Demodulator composite sync input. 

Scanner once-around (vertical rate) tachometer signal. 
Reference Vertical. 

Equalizer gate for regenerated sync. 

Detected demodulator (tape) second vertical equalizer pulse. 
Flywheel Tape 2xH (from color framer PWA 5). 
Flywheel Tape H (from color framer PWA 5). 

P/B Frame 

Regenerated tape composite sync. 

Vertical serrations for regenerated composite sync. 


Head Switch (Sync head switching signal to equalizer, 
autochroma, and time base corrector. 
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J1(2) 


J2(3) 

J3(3) 

TP1(3) 
TP2(3) 
TP3(3) 
TP4(3) 
TP5(3) 


TP6(2) 
TP7(1*) 
TP8(1*) 
TP9(2*) 
TP10(1*) 
TP11(1) 
TP12(1) 
TP13(3) 
R121(1) 
R122(2) 
R143(1) 
R144(1) 
R145(1) 
R187(2) 


AMPEX 
10017 V-02861, 
AST SERVO PWA 7 


JUMPERS, TEST POINTS & ADJUSTMENTS 
(x) Schematic sheet 


NORMAL OR FRAME STAGGER mode. Control of field/frame 
mode of operation determined in SERVO SET-UP menu 


Test set up jumper, to select OPR A, OPR B, SINE, or RAMP. 
CENT-ENABLE: normal. CENT-DISAB: ? 

Scanner Tach (widened to about 1 ms) 

Detected error (from RF envelope). 

Detected reference dither. 

Detected RF envelope. 


Tone (450 Hz dither signal to AST driver or 750 Hz test tone 
when J2 in SINE). 


Capstan Tach (2X) 

Null (used in set-up). 

Sense strip input. 

Ramp (DC or tracking error). 
WF (output to waveform monitor) 
AC correction. 

AST servo correction to driver. 
Signal controlling dither level. 
Ramp level 

Correction gain. 

Null frequency. 

Damp gain. 

Damp phase. 


Reset timing. 


(*)Test point on the front of PWA. 
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TRAINING 
DEPARTMENT 


10017 V-0286M - 


SCANNER/REEL SERVO PWA 14 (NTSC/PAL-M) 
JUMPERS, TEST POINTS & ADJUSTMENTS 
(X) Schematic Sheet) 


J1(2) B-C: normal. B-A: connects ground to scanner Voltage 
Controlled Oscillator (УСО) for test.. 

J2(1) OPEN: disconnects Take-up reel Motor Drive Amplifier (MDA) 
drive for test. 

J3(1) OPEN: disconnects Supply reel MDA drive for test. 

J4(1) OPEN: disconnects Capstan MDA drive for test. 

J5(2) OPEN: Disconnects Scanner MDA drive for test. 

TP1(2) Scanner position loop error to VCO. 

TP2(2) Scanner position loop vertical ramp. 

TP3(2) Scanner Digital to Analog (D/A) converter reference voltage (* 
5.00 V dc with R95). 

ТР4(1) Capstan thermal time constant feedback signal. 

TP5(1) Reel tension/capstan coupling servo error. 

TP6(1) Output of supply tension arm Stop threshold detector. 

TP7(1) Output of take-up tension arm Stop threshold detector. 

R6(2) Scanner position loop centering. 

R14(2) VCO centering. 

R46(1) Capstan error offset. 

R95(2) D/A reference voltage adjust (+ 5 volts at TP3). 

R142(1) Reel/Capstan coupling servo offset. 
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J1(2) 
J2 
J3(3) 


TP1(2) 
TP2(3) 
TP3(2) 
ТР4(2) 
TP5(2) 


TP6(3) 
TP7(3) 
TP8(3) 
TP9(3) 
TP10(2) 


R30(2) 
R91(2) 
R92(2) 


R107(2) 
R108(2) 
R132(3) 


R138(3) 


THAINING 
АМРЕХ 


10017 V-0286N 


CAPSTAN SERVO PWA 15 (NTSC/PAL-M) 
JUMPERS, TEST POINTS & ADJUSTMENTS 
(X) Schematic Sheet 


Control Track head connector. 
None 


B-A: normal.  A-C: test. grounds error input into Voltage 
Controlled Oscillator (VCO). 


Threshold voltage for control track slicers (tape speed 
related). Used in adjustment of R108. 


Clock to generate "PLAY 2" command at correct color 
frame. 


Control Track monitor playback head (confidence head) 
output. Set to one volt with R92, 


Threshold voltage for control track slicer (tape speed 
related). Used in adjustment of R107. 


Record/Playback control track head output. (set to 1 volt 
peak to peak with R91). 


Control track lock window. 

Error voltage to capstan voltage controlled (VCO) oscillator. 
Ramp for Capstan VCO error loop. 

Sample pulse for Capstan VCO error loop. 


Voltage reference for capstan error Digital to Analog 
converter. Set to 5.00 volts with R30. 


A/D converter reference voltage adjust (5 volts at TP10). 
Control track playback level (one volt peak to peak at TP3). 


Control track monitor head amplitude adjust (one volt peak to 
peak at TP5). 


Playback control track slice point voltage. 
Playback control track slice point voltage. 


Ramp current source adjust (minimum pulse width at TP 6 in 
play. 
Synthetic control track lock sensor adjustment 
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TRAINING 
ра DEPARTMENT | 
10017 V-02860 


J1(3) 


J2(3) 
J3(3) 
J4(3) 


TP1(3) 
C3(3) 
C8(3) 
L2(3) 


J1(2) 
TP1(1) 


R4(1) 


R5(1) 





REFERENCE GENERATOR PWA 16 (525) 
JUMPERS, TEST POINTS & ADJUSTMENTS 
(X) Schematic Sheet 


A-B: enable 2.013886 MHz (128 x H) crystal oscillator to be 
locked to selected reference sync. A-C: enable LC 128 x H 
oscillator for monochrome (15750) reference, or unstable 
reference signals. 


A-B: normal. OPEN: disconnects 128 x H oscillator error 
control voltage. 


A-B: normal. OPEN: disconnects output of 128 x H crystal 
oscillator. 


A-B: normal. OPEN: disconnects output of 128 x H LC 
oscillator. 


Error voltage to 128 x H oscillators (- 5 Volts when locked). 
Frequency adjustment for 128 times horizontal LC oscillator. 
Adjustment for 128 times horizontal crystal oscillator. 
Adjustment for 128 times horizontal LC oscillator. 


TAPE REMAINING PWA 19 
JUMPERS, TEST POINTS & ADJUSTMENTS 


Diagnostic probe input 


Selected tape tension error to tape remaining computation 
logic. 


Offset of take up tension error to correct capstan tach 
counter. 


Offset of supply tension error to correct capstan tach 
counter. 
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Ја) 
J2(1) 
J3(3) 
J4(1) 


J5(1) 
J6(1) 
J7(1) 


J8(1) 
J9(1) 


J10(3) 
J11(3) 


TP1(1) 
TP2(1) 
TP3(1) 
TP4(3) 
TP5(3) 
TP6(1) 
TP7(1) 
TP8(3) 
ТР9(1) 
ТР10(3) 
ТР11(3) 
ТР12(3) 
ТР13(1) 


TRAINING 
АМРЕХ 


10017 V-0286P 


TRANSPORT CONTROL PWA 20 
JUMPERS AND TEST POINTS 
(X) Schematic Sheet 


A-B: remote #1 Tx line matching 
A-B: remote #1 Rx line matching 
A-B: normal. OPEN: opens WAIT line to control CPU 039. 


A-B: normal. A-C: test. Removes V/2 interrogate from serial 
data address port (S3, S4, S5, & S6). 


A-B: remote #2 Tx line matching. 
A-B: remote #2 Rx line matching ' 


A-B: normal. A-C (open): disconnects INT input to remote 
CPU U45. 


A-C: normal. А-В: no-op jumper for remote CPU U45. 


B-C: normal. A-B: test. "No-op." connects all serial Tx 
outputs to all Rx inputs. 


B-C: normal. A-B: no-op jumper for control CPU U39. 


A-B: normal. OPEN: disconnects INT bus from control CPU 
U39. 


TBC Tx serial data. 

Remote Rx serial data. 

TBC Rx serial data. 

ТОКО output of control CPU U39. 

RD (read) output of control CPU U39. 
Remote MREQ, remote CPU U45. 
Remote Tx serial data. 

Microprocessor (CPU) 4 MHz clock. 
V/2 

WAIT to control CPU, U39. 

MI output of control CPU U39. 

INT to control CPU 039. 

WAIT test input to serial CPU U45. "Remote WAIT" 
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TP14(1) 
TP15(3) 
TP16(3) 
TP17(1) 
TP18(1) 
TP19(1) 
TP20(3) 
TP21(3) 
TP22(3) 
TP23(1) 
TP24(3) 
TP25(1) 
VPR3JMP.MSS 


AMPEX 


10017 у-02860 


Remote RD from serial data CPU 045. 

RESET to control CPU U39. 

MREQ from control CPU 139. (schematic calls it TP6 ) 
Remote Clock. 2.4576 clock to U55 DART. 
Remote IORQ. To U45 serial CPU. 

WR (write) from serial (remote) CPU U45. 

WR (write) from control CPU U39. 

Battery voltage. 

NMI to contro] CPU U39 

Remote MI 

IEO test input to PIO U42. 

IEO test input to PIO U67 (serial machine address) 
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АМРЕХ 


10017 V-0287 


MODULATOR PWA 1 ADJUSTMENT 


l. This procedure covers adjustments on the modulator which do not require 
special factory test fixtures. These adjustments are not required on a routine 
maintenance basis, but only if components have been replaced, or there are 
indications of degraded performance on interchange. Adjustments should not be 
attempted until the VPR-3 is at a temperature similar to its normal environment. 


2. Controls covered in this procedure require the modulator PWA 1 to be on the 
extender. The front panel controls are covered in the operational procedures for 
the VPR-3. Al] jumpers, test points, and adjustments are on MODULATOR PWA 1 
unless otherwise noted. 


1. With Sl in the LOCAL position, R325 adjusts the video record head current, 
and R326 the sync record head current. These are normally adjusted for 
maximum playback RF, as observed on the video confidence playback head. 


2. 52 on the front of the PWA turns the WHITE CALIBRATION pulse off, or 
on. 


3. R211 adjusts the cable equalization for optimum video response as observed 
on the waveform monitor with Modulator video selected on the monitor 
switcher on the VPR-3 control panel. Jumper J6 on the PWA is used to 
select RG 59/U or 8281 cable. 


CAUTION 
TO PREVENT POSSIBLE DAMAGE TO ELECTRICAL COMPONENTS 


ALWAYS TURN POWER OFF 
BEFORE REMOVING OR INSTALLING A PRINTED WIRING ASSEMBLY 


3. Input differential amplifier noise cancellation and frequency response. 





Input signal: 75$ color bars. 

Test jumpers: J7 A-C; J11 A-C 

Oscilloscope: External sync: TP11; observe TP 12 
Adjust: R 205, C139 for minimum signal at TP 12 
Return jumpers to normal position: J7 A-B; J11 A-B. 


+ 





ШЕ 


R205/C139 MISADJUSTED CORRECTLY ADJUSTED 
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AMPEX 


10017 У-0287А 


Test signal: Sine squared pulse and bar or split field color 
bar. 
Лайф C115 for minimum. bar tilt at TP 12 





C115 MISADJUSTED CORRECTLY ADJUSTED 


4. Variable gain input amplifier dc offset: 
Remove the input video signal. 
Put J5 A-C 
Adjust R135 for zero volts dc. 
Return J5 to the A-B position. 
5. Input video monitor gain calibration: 
Check calibration of the waveform monitor. 


Input video signal: One volt (140 IRE) peak to peak signal 
(luminance value). 

Select VIDEO IN on monitor switcher on the VPR-3 control 
panel. 


Adjust R196 for a 1 volt peak to peak (luminance) signal on 
the VPR-3 waveform monitor. 
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6. Modulator linearity requires a modulated pedestal test signal similar to the 
TEKTRONIX "Pink Panther" - a 50 % luminance level, and red chroma at three 
levels of saturation - as video input. 


Input signal: modulated pedestal. 


Select Demodulator video on the control panel monitor 
selector, with the scanner off (EE mode). 


Select the Low Pass (IRE) position on the waveform monitor. 
Use maximum vertical gain to improve alignment resolution. 


Adjust R35 LINEARITY for the flattest pedestal. 


Check modulator frequency and deviation (R15 and R29), which 
interact with R35 





MODULATED PEDESTAL SIGNAL 


ee URS 


R35 MISADJUSTED CORRECTLY ADJUSTED 
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7. Modulator frequency is checked by comparing the level of blanking on the video 
input to the modulator with the dc level of the Automatic Frequency Control(AFC) 
crystal. 


Input signal: any test signal which includes a 100 IRE 
luminance signal (photographs are of split field color bars). 


Oscilloscope or digital voltmeter to TP17 

Adjust R324 for zero (0) volts dc. 

Connect oscilloscope to TP 3, triggering from TP 1 (7.8 kHz). 
Test Jumpers: remove Jl. 


Adjust R15 so that blanking level on the video signal is the 
same as the dc level observed on alternate lines which 
represent the "black" crystal output. (At TP3 the signal 
alternates at a 7.8 kHz rate between the modulator video 
signal and the output of the "black" crystal, after FM 
demodulation.) 


Replace Jl to A-B (normal). 


If blanking level shifts with respect to level during crystal RF 
time, adjust R323 to match the two levels. 


J 
Әне 
ШЕ” щат 
ент ЕЗ 





аа нал Ы CORRECTLY ADJUSTED 


18-24 


АМРЕХ 


10017 V-0287D 


8. Deviation is checked by comparing the output of the level of the "White Cal" 
pulse (generated by a crystal operating at 10 MHz (525) or 8.9 MHz (625) and the 
100 IRE luminance portion of a color bar signal. The white calibrate signal may 
be observed on the waveform monitor in EE at demodulator output by putting 
switch S2 on modulator PWA 1 in the ON position (UP). The procedure that follows 
utilizes test points on Modulator PWA 1. 


Video input: any test signal that includes a реак white 
luminance level component. 


Observe on the oscilloscope TP 3, triggering from TP 1 (7.8 
kHz). 


With the VPR 3 in EE (STOP, Scanner not READY), turn on 
the white calibrate pulse (S2 on the MODULATOR PWA 1 UP). 


Adjust R29 for the peak white of the test signal to be equal 
to the white calibrate pulse. 





rd 


WHITE CALIBRATE OFF 


c MR 






R29 MISADJUSTED CORRECTLY ADJUSTED 
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9. C-Format requires а 6 dB pre-emphasis of burst оп NTSC and PAL recordings. 
Burst gate width is adjustable. 


Oscilloscope to TP 18, triggering on internal. 
Adjust R 329 for a 3 microsecond pulse width. 


10. Peak white clip R 26 and black clip R 34 are factory adjusted, (using test 
jumper J 1) to limit modulator deviation. 
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POWER SUPPLY SYSTEM ALIGNMENT 


l. The power supply alignment is not a routine procedure. Power dump and 
circuit breaker trip adjustment should be done only if there are problems. The low 
voltage supplies can be checked from the front of the machine and should not be 
adjusted if within 10 millivolts of the specified voltage. 

CAUTION 

ALWAYS REMOVE POWER 
WHEN REMOVING OR INSTALLING 
PRINTED WIRING ASSEMBLIES (PWA) 
AND WAIT AT LEAST 30 SECONDS 

AFTER TURNING OFF POWER 

BEFORE REMOVING A PWA 

IN THE POWER CHASSIS ASSEMBLY. 


SAFETY GLASSES SHOULD BE WORN 
WHEN SERVICING THE POWER CHASSIS ASSEMBLY. 


2. Power dump threshhold detector adjustment R16 and circuit breaker trip 
threshold detect adjustment R22 are located on the Power chassis mother board. 


NOTE There is also a circuit breaker trip command from the control 
logic which can be disabled by removing J12 on Control PWA 
20. 

STEP 1 With power to the VPR-3 OFF, remove the Regulator, 24V 


Regulator/AST Driver, Reel MDA, and Capstan/Scanner MDA 
printed wiring assemblies. All test points referenced are on 
the Power Chassis mother board. Use a digital voltmeter for 


measurements. 

NOTE STEPS 2 through 5 are based on the equation 
(TP 4 Volts)/(95) = (ТРЗ volts)/(R1 Volts). 

STEP 2 Measure the + 70 volt supply across КТ, and note. 

STEP 3 Measure the voltage at TP4 and note. 

STEP 4 Multiply the voltage measured across RI by the voltage at 
TP4, divide the result by 95 (БІ x TP4)/95) = ТРЗ], and 
note. 

STEP 5 Measure the voltage at TP3. If necessary, adjust R22 for the 
voltage calculated in STEP 4. 

NOTE The following measurements were made in a typical VPR-3: 

R 1: 83.85 V 
TP 3: 4.82 V 
TP 4: 5.47 V. 
CALC: (83.85 x 5.47)/95 = 4.83 (TP 3) 
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STEPS 6 through 8 are based on the equation 
(TP 1 volts)/(R1 volts) = (TP 2 volts)/(90). 
Measure the voltage at TP 2 and note. 


Multiply the voltage measured across R1 by the voltage at 
TP2, divide the result by 90 (БІ x TP2)/(90) = ТР1], and 
note. 


Measure the voltage at ТР1. If necessary, adjust R16 for the 
value calculated in STEP 7. 


. Measurements in a typical VPR-3: 


R 1: 83.85 V 
TP 1: 5.84 V 
TP 2: 6.28 V. 
(83.85 x 6.28)/90 = 5.85 (TP 1) 


Remove power. Replace the printed wiring assemblies in their 
proper slots. Restore power to the VPR-3 if no further tests 
are required. 


3. DC to DC converter adjustment R29. 


With power to the VPR-3 OFF, place the Regulator PWA on 
an extender. 


Voltmeter to pin 19/20. Apply power. If not 6.1 volt + 50 mV, 
adjust R29. 


4. AST DRIVER/24V PWA reference voltage. 


DVM 


ADJUST 


ТР1 
R33 for + 5 Volts. 
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5. Low voltage supplies (+ 5, + 12V) are checked at the front card cage, using 
the extender. 


+ 5 Vdc Place extender into slot 13 (spare), and connect voltmeter to 
pin 99/100. Turn on power. Read +5 +10 mV. 


If necessary, adjust R49 on REGULATOR PWA for +5 £ 2 mV. 


* 12 Vdc Place extender into slot 4 (AUTOCHROMA). Do not install 
PWA. Connect voltmeter to pin 1/2. Turn on power. Read + 
12 10 mV. 
If necessary, adjust R89 on REGULATOR PWA for +12 +2 
mV. 

- 12 Vdc Voltmeter to slot 4 pin 5/6. Read - 12 +10 mV. 
If necessary, adjust R111 on REGULATOR PWA for -12 + 2 
mV. 


Plug the extender into slot 14 (REEL & SCANNER SERVO). 
Do not install PWA. Check following voltages. There are no 


adjustments. 
* 13 Vdc Pin 1/2 = + 12.8 to + 15 Vdc. 
-13 Vdc Pin 5/6 = - 12.8 to - 15 Vdc. 
SERVO +5 Pin 99/100 = + 5 100 mV. 


6. When the TAPE REMAINING PWA 19 Analog to Digital converter is installed, 
the reference voltage is set by R95. Measure the voltage at PWA 19 U 32 pin 12, 
using a digital voltmeter. It should be 2.45 Volts. If mis-set, it will cause 
erroneous fault conditions on the control panel home menu fault display. 


7. If no TAPE REMAINING PWA is installed, the A/D reference voltage adjust is 
on REFERENCE PWA 16. The voltage is set by В151. Measure the voltage at PWA 
16 U60 pin 12, using a digital voltmeter. It should be 2.45 Volts. 
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REEL SERVO SYSTEM ADJUSTMENTS 


l. With power off, place the SCANNER/REEL SERVO PWA 14 on the extender. 
Turn VPR-3 power on. 


STEP 1 


STEP 2 


STEP 3 
STEP 4 


STEP 5 


Connect scope to PWA 14 Pin 31. Move Take-up tension arm 
from the left to the right mechanical stops. The voltage 
should swing from + 5 £.1 V to- 5 t.1 V. 


Move the scope to PWA 14 pin 32, and move the Supply 
tension arm from one mechanical stop to the other. The 
voltage swing should be from + 5 V+0.1 to -5 V + 0.1. 
If these parameters are not met, adjustment of 
mechanical stops or tension arm sensors wil be 
necessary. 


- The end stops on both tension arms are eccentric cams 
which provide a  vernier trim to equalize the two 
voltages. 


If adjustment is required, remove the transport cover trim. 


If any of the above voltages are incorrect, first, loosen the 
mechanical stop, and try to adjust the eccentric cam to bring 
the voltage in the correct range. 


If the mechanical stops do not have enough range, place both 
of them associated with the arm out of adjustment to the 
mechanical center. 
- There are two adjustable resistors, Rl and R5, located 
on the back of each of the tension arm assemblies. 


- Adjust R5 for a range of + 5 Volts, and RI offset control 
for the correct voltage at each of the mechanical stops. 


- Since the supply arm assembly is located behind the air 
package, it will be necessary to remove the tension arm 
assembly, make a trial adjustment, replace it, and verify 
that the trim was correct. 


2. With power off, place the ТАРЕ REMAINING PWA 19 on the extender, and 
turn VPR 3 power on. 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


Move the scope to PWA 19 pin 28. Manually turn the capstan 
counterclockwise and verify that pin 28 is "low. 


Move scope to PWA 19 ТР1. Move the Take up tension arm 
from one mechanical stop to the other. If necessary, adjust 
PWA 19 R4 to give a 6 volt peak to peak swing. 
Return the scope to PWA 19 pin 28 and turn the capstan 
clockwise, observing that pin 28 voltage is "high". 
With the scope on PWA 19 TP 1, swing the Supply tension arm 


from one mechanical stop to the other. If necessary, adjust 
R5 for a 6.4 volt peak to peak swing. 
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3. On the REEL MDA, R89 (supply and R10 (take-up) differential balance 
adjustments are set using a factory fixture. To adjust the zero balance controls: 


Scope 


Transport 


Adjust 


Scope 


Adjust 


CAUTION 
ALWAYS REMOVE POWER 

WHEN REMOVING OR INSTALLING 
PRINTED WIRING ASSEMBLIES (PWA) 
AND WAIT AT LEAST 30 SECONDS 

AFTER TURNING OFF POWER 

BEFORE REMOVING A PWA 
IN THE POWER CHASSIS ASSEMBLY. 


SAFETY GLASSES SHOULD BE WORN 


WHEN SERVICING THE POWER CHASSIS ASSEMBLY. 


Remove tape from the transport. Remove jumpers J3 and J2 
on Reel and Scanner PWA 14, and return PWA 14 to the card 


cage. 
Place Reel МОА РИА 3 on Ше extender. 
Trigger: Reel МОА РИА 3 pin 59 
Channel 1: Reel MDA PWA 3 TP 1 
Channel 2: Reel MDA PWA 3 TP 4 


Place a spacer between the two tension arms and their stops 
(an IC clip will work). Block the tape in transport sensor 
mounted on the video erase assembly. Turn on power to the 
VPR-3 and enter PLAY mode 


Ground pin pin 43 or pin 44 of Reel MDA PWA 3 and adjust 
R71 until there are no pulses at TP 1 or TP 4. 


Remove the ground from pin 43/44. 
Trigger: Reel MDA PWA 3 pin 59 

Channel 1: Reel MDA PWA 3 TP 9 
Channel 2: Reel MDA PWA 3 TP 11 


Ground pin 47 or 48 and adjust R94 until there are no pulses 
at TP 9 or TP ll. 


Turn off power to the VPR-3. Replace Reel MDA PWA 3 into 
its slot. 


On Reel and Scanner PWA 14, replace J2 and J3. Remove 
Tape in Transport sensor block, and the spacers from the 
tension arms. 
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4. Certain faults in the REEL MDA may cause the FET drivers to fail. The 
following procedure is useful in troubleshooting. It is applicable to all of the 
MDA's by substituting che correct test points, etc. 


STEP 1 
STEP 2 
STEP 3 


STEP 4 


STEP 5 


STEP 6 


Remove Ше P-channel FET's 020, 021, 049. and 050. 
Install test jumpers Jl and J2. 


Connect the oscilloscope to TP 4 and TP 5, triggering from 
PWA pin 59. 


Enable the Reel servos by holding the tension arms in the 
center of their range. The waveforms should be as shown 
below. Moving the tension arm should change the width of 
the pulse at TP 4. The voltage at TP 5 should swing equally 
positive and negative. 





+ 13V 


TP 5. | | | | 
., -13V 
ЕУ | | | | 26V р/р 


Repeat steps 3 and 4 for the take-up arm, using ТР 10 and 
ТЕ-11; 


Remove test jumpers 71 and 72 and replace the P-Channel 
FET's. 
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CONTROL TRACK AND CAPSTAN SERVO ALIGNMENT 


Control track level adjustments. Place Control Track and Capstan servo PWA 


15 on the extender. Play a pre-recorded tape for the following adjustments. 


Control Track Monitor Level R92 


Scope Trigger PWA 15 pin 45 (V/2) 
Channel 1: TP 3 
Adjust R92 for 1+0.1 volt peak to peak 
Control track playback level. 
Scope TP 5 
Adjust В 91 for 1 + 0.1 volt peak to peak. 
Slice level (525 standards only) 
Scope 15 TP 4 
Adjust 15R107 for - 0.025 Vdc in STOP/READY OFF mode. 
Scope Move scope to 15 TP 1 
Adjust 15R108 for + 0.025 Vdc in STOP/READY mode. 
Control track record level (625 standards only) 
Scope TP3 monitor head ccontrol track 
VPR Record mode. 
Adjust R 174 for 1 volt peak to peak. 
VCO adjustment. 
Voltmeter 15 TP10 
Adjust 15R30 for + 5.0 Vdc. 
Jumpers 15J3 A-C 
Scope Channel 1 to 15TP 8 (trigger). 
Channel 2 to 15TP 9 
Adjust In EE mode, C81 for minimum drift of TP 9 with respect 
to TP 8. 
Jumpers Return 15J3 to its normal A-B position. 
Mode STOP/READY off. 
Scope 15TP 7 
Adjust C81 for zero volts, + 0.1 volt. 
Scope Trigger: 15 pin 45 
Channel 1: 15 TP 6 
Mode Playback of a pre-recorded tape 
Adjust 15 R132 for minimum pulse width (normally less than 20 
microseconds). 
Scope Move channel 2 to 15 TP 7 
Mode Playback a pre-recorded tape. 
Adjust `  15C81 for 0 volts 30.1 V. 
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3. Synthetic Control track lock detect. 


Scope 


VPR Mode 


Adjust 


Trigger: PWA 15 pin 39, Delayed V. 
Channel 1: 077-3 (TP 9) 
Channel 2: 077-5 


Select Synthetic Control Track on Servo SET-UP More 
menu and play back a pre-recorded tape 


158138 so that the positive pulse at U77-3 is in the 
center of the pulse at 077-5. 


Remove PWA 15 from the extender and replace the PWA 
in the card slot. 


4. Capstan error offset is on REEL AND SCANNER PWA 14. Place PWA 14 on 


the extender. 
Mode 


Capstan stall 
Scope 
Adjust 


Scope 
Mode 
Adjust 


Stop. not READY. 

Connect 14 Pin 38 to +5 v dc 

14U48-2 

14 R46 for 0 Vdc. 

Remove jumper to *5 V from 14 Pin 38 
Move scope to 14TP 5 

Normal PLAY 

After lock-up, 14R142 for zero volts. 


5. Capstan MDA alignment requires that the CAPSTAN/SCANNER MDA be on the 
Extender. Capstan differential balance R81 requires a factory fixture to adjust. 
Zero balance is set as follows: 


CAUTION 
ALWAYS REMOVE POWER 


WHEN REMOVING OR INSTALLING 
PRINTED WIRING ASSEMBLIES (PWA) AND 


WAIT AT LEAST 30 SECONDS 
AFTER TURNING OFF POWER 


BEFORE REMOVING OR REPLACING 
A PWA IN THE POWER CHASSIS ASSEMBLY. 


SAFETY GLASSES SHOULD BE WORN 


WHEN SERVICING THE POWER CHASSIS ASSEMBLIES 


Scope 


Mode 
Adjust 
Note 


Trigger from Sync, PWA pin 59. 

Channel 1: TP 4 

Channel 2: TP 1 

STOP, NOT READY. 

R 64 until no pulses are present on either channel. 
Check first that pin 43 is at zero volts. 

Turn off power and replace SCANNER/CAPSTAN MDA. 
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SCANNER SERVO ADJUSTMENTS 


1. With power removed from the VPR-3, place PWA 14 REEL AND SCANNER 


SERVO, on the extender. 


2. Digital to analog coverter reference voltage: 


Digital voltmeter 
Adjust 


14ТР 3 
14 R 95 for + 5 volts, + 10 mV. 


3. The Voltage controlled oscillator (УСО) adjustment is necessary only if a 
component in the area of VCO 14U19 has been replaced, or serious misadjustment 


has accidentally occurred: 
Scope 


Jumper 

VPR MODE 
Coarse Adjust 
Jumper 
Scope 

Fine Adjust 
Adjust 


4. To adjust Scanner 


14Рїп 53 (Scope Trigger) scanner lock reference. 
14Рт 50, Scanner vertical tachometer. 

14J1 А-В 

Ready. 

14R14 until pin 50 is the same frequency as pin 53. 
Restore Jl to its normal B-C position. 

14 TP 1 

14 R 14 for zero volts. 


14 R 6 to put the falling edge of the signal on pin 50 in 
the center of the pulse on pin 53. 


MDA Balance, place the Scanner/Capstan MDA on the 


extender. Do not adjust differential balance R115, which is set using a special 


factory test fixture. 


CAUTION 


ALWAYS REMOVE POWER WHEN REMOVING OR INSTALLING 


PRIN 


IN 


TED WIRING ASSEMBLIES (PWA) AND 
WAIT AT LEAST 30 SECONDS 
AFTER TURNING OFF POWER 
BEFORE REMOVING ANY PWA 
THE POWER CHASSIS ASSEMBLY. 


SAFETY GLASSES SHOULD BE WORN А 
WHEN SERVICING THE POWER CHASSIS ASSEMBLY 


VPR Mode 
Jumper 


Scope 


Ground 


Adjust 


STOP, NOT READY. 

Remove 14 J5 and the Scanner Reel Servo PWA. 
Trigger at SCANNER/MDA PWA pin 59, "Sync". 
Scanner MDA Tp 8 

Scanner MDA Tp 9 

Connect Scanner MDA Pin 47 or 48 to ground. 


R121 Zero balance so that there are no pulses present at 
either test point. 


Turn off power, replace 14 J5, and return all boards to 
the card cages. 
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VPR-3 REMOTE CONNECTOR 
PIN ASSIGNMENTS 


l. Parallel Remote J54. 


PIN 


о о — Сс uU во ~ ~ 


NNN DO со мо FL = = ы = ы ~ ы ы ы 
л PF WN H © хо со м] Сс о љо D HF о 


DESCRIPTION and SOURCE/DESTINATION. 


Record Lamp. A20-23 

Ready Lamp. A20-25 

External Command, Video. A20-60 
Sto Switch. A20-29 

Remote Analog voltage. А16/А19-31 
Remote Lamp. A20-34 

External command, Audio. A20-51 
Variable Play Switch. А20-54 
MVC Send. A20-40 

MVC Receive. A20-45 

Variable Play Lamp. 420-53 
Ground. 

Record Switch. A20-4 

Ready Switch. A20-26 

Stop Lamp. A20-27 

Play Lamp. A20-30 

Shuttle Lamp. A20-32 

Play Switch. A20-31 

Shuttle Switch. A20-33 

System Fault Lamp. A20-37 

MVC Cue. A20-39 

Remote Edit. PWA 20-79 

Edit Animate Done. PWA 20-80 
+ 12 Volt Lamp. 
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2. Serial 1 Remote, 155. 


PIN 


OO N оо N HM 


9 


DESCRIPTION and SOURCE/DESTINATION. 
GROUND 

Transmit A. A20-49 

Receive B. A20-47 

Transmit B. A20-50 

Receive A. A20-48 

GROUND. 


3. Serial 2 Remote, J56. 


PIN 


о о 1002 гә н 


DESCRIPTION and SOURCE/DESTINATION 
GROUND 

Transmit A. А20-57 

Receive B. A20-55 

Transmit B. A20-58 

Receive A. A20-56 

GROUND. 
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VPR-3 AST HEAD ALIGNMENT 


l. This procedure should be performed whenever a new AST head is installed in 
the scanner. 


2. Initialize after installation of a new head: 
l. AST PWA 7 on the extender. 


2. Trigger the oscilloscope from PWA 6 TP3, Scanner Tach. 


3. Оп AST РИА 7, set RAMP LEVEL 7R121 midrange, and DAMP PHASE 
7R145, DAMP GAIN 78144 and CORRECTION GAIN 18122 full 
counterclockwise. 


4. AST ON (switch on РИА 7), and FIELD mode (SERVO SET-UP MENU). 
5. VPR-3 in READY mode. 


3. Place Test Jumper 7J2 in SINE position 
- Scope to 7TP7, "Null". 


- Adjust 7R143 for а null of the test tone. 


4. Change test Jumper 7J2 to RAMP position. 
- Move the oscilloscope to 7TP8, "Sense". 


- Adjust 7R144 for the flattest slope on the ramp. See figures la, b, 
and c. 


NULL FREQ. 
TO REMOVE 
THIS RESIDUAL 
RINGING 





DAMP GAIN TOO LOW lb. DAMP GAIN CORRECT 





1c. DAMP GAIN TOO HIGH 
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5.Adjust 7R143 NULL FREQUENCY for minimal ringing and overshoot. 


Refer to 
Figures 2a. b, and c. 


| 


ADJUST 

DAMP 

PHASE 

TO REMOVE 

THIS 

OVERSHOOT. 
IGNORE THIS 
OVERSHOOT — 





2а. NULL FREQ. TOO LOW 2b. NULL FREQ. CORRECT 





2c, NULL FREQ. TOO HIGH 
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6. Adjust "R145 DAMP PHASE for minimal ringing, overshoot, and the flattest 
slope on the ramp, as in figure 3. 
- Try to obtain a waveform resembling Figure 3b as closely as possible. 


- Al controls are interactive. It typically requires three passes through 
7R144, R143, and R145 to obtain the desired result. 


- Some AST heads will not require any Damp Phase correction, and 
7R145 will remain in the full CCW position. 





3a. DAMP PHASE TOO LOW 3b. DAMP PHASE CORRECT 





3c. DAMP PHASE TOO HIGH 
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7. Change Test Jumper 7J2 to the OPR B position. This inhibits dynamic (AC) 
correction. Playback a recording made recently on this transport at about 4 x 
PLAY speed. 

- Look at the RF envelope on the WAVEFORM MONITOR, OR AT PWA 1 
MODULATOR TP13, with RF selected on the Control Panel. If 1TP13 is 
used, sync the oscilloscope at PWA 6TP3, Scanner Tach. 


- Adjust 7R121, Ramp Level, clockwise for minimum flutter on the RF 
envelope. The optimum: point is rather broad - over one turn of 
7R121. Try to adjust it to the high, most clockwise end of the range. 


- Refer to Figure 4. 


8. Put the AST Servo in FRAME mode (SERVO SET-UP Menu). Playback at 
approximately 20% REVERSE SLOW MOTION and adjust CORRECTION GAIN 7R122 
for the best RF envelope. The optimum point is broad - several turns. Try to 
leave it in the center of range. 

- Re-adjust RAMP LEVEL 78121 to verify that it is still at the optimum 
position. 

9. Observe DEMOD OUT VIDEO on the WAVEFORM MONITOR, at 2V MAG; or 
at 1ТР13 with DEMOD VIDEO selected on the control panel, using scope delay to 
observe the vertical interval. If a SYNC HEAD is installed, turn it off with the 
switch on im 6 PLAYBACK SYNC PROC. 

Play back in full REVERSE SLOW MOTION. Adjust RESET TIMING 
78187 to position the format dropout in the center of the vertical 
interval. 


- Observe TBC VIDEO OUT on the picture monitor. There should be no 
line tearing before or after vertical blanking. 
* Adjust 7R187 RESET TIMING to eliminate any line tearing. 


* Do not over-adjust - moving the disturbance from before vertical 
blanking to after vertical blanking. 


- Verify operation over the full slow motion range of -1 to +3. Observe 
the RF ENVELOPE for proper tracking, and the PICTURE MONITOR 
for any video disturbance before or after verical blanking. 


- Return Test Jumper 7J2 to the NORMAL "OPR A" position. 
- Operate the VPR-3 over the full slow motion range. 


18-44 


TRAINING 
DEPARTMENT 


10017 REV1 V-0303D 





4a. R121 SLIGHTLY MISADJUSTED 





4c, R121 ADJUSTED CORRECTLY 


* ........ 


d 


5b.R187 ADJUSTED FOR LINE TEARING 
BEFORE VERTICAL BLANKING 





4b. R121 SEVERELY MISADJUSTED 


44444444 


ан оф, | i 


53353: RII 
h... b n$ed LI 


іннен 


ба, К187 ADJUSTED FOR TEARING 
AFTER VERT. BLANKING 





5c, R187 ADJUSTED PROPERLY 
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VPR 3 HELICAL INTERCHANGE ALIGNMENT 


Preliminary checks and adjustments 

1. Everything in the tape path should be cleaned thorougly. Xylene or AMPEX head cleaner is recommended 
for all record/playback and erase heads, metal guides, and the scanner surface. 

2. Check the capstan vacuum, scanner and guide air pressure, and adjust if necessary. Check and adjust if 
necessary tape path tensions. 

3. If dropout width and position is to be checked, check the video record/play head tip projection and note. If 
tip projecticn is not known, assume a T. P. of 3.2 mils. 


«У, (6 > + х 
AS SUPPLY 
% TE 





“М 
Таре іп Тгапѕрогі Ѕепѕог i 
и n 
х ul 
г O 
fi. 
ча VACUUM 
6 capstan [©] Í| 
4 
JO 
SCANNER ASSY. | 
FLUTTER IDLER (7 ) 
t% 
@ AIR GUIDES И Дар” —= Set by observing Capstan Current 
@ ROLLER GUIDES A 


(7 > - 802.) (8 - 8 X 02.) 
Interchange test and adjustment set-up 
The VPR-3 should be set-up to simulate record timing for the interchange tests. The following menu selections 
apply to all of the interchange procedures. Upon the completion of test and/or alignment, they should be returned 


to their normal position. 
1. On the PLAYBACK SYNC PROCESSOR PWA 6 Switch 51 (Composite Sync Insert) and Switch S2 (Sync Head 


Playback) should be OFF 

2. VIDEO SET-UP MENU: select RECord head playback. 

3. Whenever the guide alignment tape is used, set MASTER RECORD LOCKOUT with the switch on CONTROL 
PWA 20. 

4. WARNING: Do not press TACH PHASE mode (SERVO or EDITOR SET-UP Menu) after tape is threaded. If it 
is inadvertently pressed, the information in memory can be cancelled by lifting the tape off of the tape in 
transport sensor located on the longitudinal video record head. This will also put tracking back to unity, and 
set TT 1 and TT 2 to 23:58:00:00. 

There is interaction between the various adjustments. It is important that they be checked in the following 

order: 
Track straightness. 
Scanner tachometer position. 


Format dropout position and duration. 


Во» > 


Control track record/play head position. 
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Track straightness is checked by playing back the guide alignment tape and varying MANUAL TRACKING while 
observing the RF envelope. 
1. Connect the oscilloscope: 


Trigger P/B SYNC PROC. PWA 6 TP4, Reference Vertical. (It is located on the front 
of PWA 6 near the bottom.) 
Channel 1 MOD/DEMOD PWA 1 TP 13 


Select RF ENVELOPE on the control panel monitor selector. 


2. Play back the Guide Alignment tape. On the Servo Set-up menu, select Variable Tracking. 
Tracking is automatically returned to UNITY whenever tape is removed from the 
Tape-in-Transport-Sensor located on the video erase head assembly. 


3. Turn tracking control, while observing the RF envelope. As the tracking control is turned past the point of 
maximum RF, the envelope should collapse evenly, with no taper around the edges at the dropout area or 
through the envelope. 


4. To adjust for envelope irregularities, when necessary: 
- Loosen the guide adjustment locking screw on the entrance and/or exit guide. 


- Play back the guide alignment tape. 


- Rotate the KNOB tracking control back and forth through the peak RF point, observing the edges of 
the RF envelope on each side of the format dropout. 


- Adjust screws "A" and/or "B" for maximum output and flatness of the leading and trailing edges of the 
RF envelope. 


- Tighten the entrance and exit guide block locking screws. Repeat the test and observe that the 
envelope is still correct 


5. The guide heighth adjustment screws are factory set. See Appendix A. 


ENTRANCE GUIDE 
ADJUSTMENT A 






GUIDE PIN HEIGHT 
(FACTORY SET) 


RS 


LOOSEN LOCKING SCREW 





EXIT GUIDE 





SCANNER 





TAPE AS VIEWED FROM INSIDE SCANNER 


“ң----------ТАРЕ MOTION LEADING ЕОбЕ” TRAILING EDGE 





TRACK ADJUSTABLE 
SU ANGLE OF EXIT. BY ANGLE OF ENTRANCE- 
GUIDE PIN GUIDE PIN 
(ADJUSTMENT "А" OROPOUT 


(ADJUSTMENT "B"] 


ADJUSTMENT "А" MISAOJUSTED 


IDEAL RF ENVELOPE-ADJUSTMENTS "А" AND "В" CORRECTLY SET 


ADJUSTMENT “A” MISADJUSTED 
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Scanner tachometer (tach) position determines the heighth of the video tracks on the tape. 


1. Set up the oscilloscope: 
Trigger Waveform Monitor Sync ВМС on the back of the VPR-3 (use а "T"), 


Channel 1 Probe MODULATOR PWA 1 TP 13. Select DEMOD VIDEO on the control panel 
monitor select switches. 


2. VPR 3 Mode: 
HOME MENU EDIT ASSEMBLE 


VIDEO SET-UP Record Head Playback 


3. Playing back the guide alignment tape, use the KNOB tracking control to peak tracking as observed on the 
control panel VIDEO/RF Meter. Improper adjustment of tracking can introduce errors in excess of 
tolerances. 


4. Momentarily depress the Tape/EE switch on the RF EQUALIZER PWA 3 and adjust the oscilloscope to place 
the start of the EE Vertical broad pulse on a convenient graticule marking. Release the switch. 








1 


аз. de- 4 oh Sole ee 


START OF --н- н-4 
H—- FIELD ONF ES Coincidence, 


'tl microseconds 





,REFERENCE VIDEO 





' Same Field 


DEMODULATOR VIDEO 


i START OF =—H- +—н— 4 
асы FIELD ПМЕ ` Т? 


Observe that the playback Vertical Sync edge is coincident, £ 1 microsecond, with reference vertical. 


5. If not, loosen the lever hold down screw and use a screwdriver to move the serrated lever for coincidence of 
the vertical timing edges, t 1 microsecond. 


6. Observe the horizontal pulses after dropout (approximately line 17 - 20 on NTSC). If necessary, adjust for 
coincidence, £ 1 microsecond. 


7. Tighten the lockdown screw. Observe that there is no change in timing when the screw is tightened. 


LOCKDOWN SCREW 
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Dropout position and duration are checked by making a new recording on a work tape. Do not use Edit Record 
mode. The width of the dropout is affected by the tip penetration, which changes as the tip wears down. 


DROPOUT POSITION AND DURATION VERSUS TIP PROJECTION 













TIP PROJ 
(MILS) 






us into hth 
Broad Pulse 






Bread Pulse 
+ 3 15 








2.5 0.4 
2.6 1.0 
2.7 1.5 
2,8 2.0 
2.9 2.6 
a | 
3.2 4.0 
3.3 5.0 
3. 5.5 
3.5 6.0 
3.6 6.5 








Е | Нена а у) 
- = - + 
|--4 


3RD BROAD PULSE —— 10 LINES 





= 635 usec ЕН LINE 15 










625 
RE — — — 6 dB = 50% 
x DROPOUT y 
ішча |: = 800 - (X+Y) | 


атн B 
ROAD PULSE — 5 12.5 LINES = 800 usec uS 


After making a new recording, connect the oscilloscope as follows, and measure the dropout duration at the 50% 
point on the RF envelope as well as its timing with respect to the vertical 3rd (525) or 4th (625) broad pulse. 


Trigger Waveform Monitor Sync BNC on the rear of the VPR-3. 

Channel 1 MODULATOR РИА 1 TP 13, selecting RF ENVELOPE on the Control Panel 
Monitor Select switches. 

Tracking UNITY 

Video Head On video set-up Menu, select RECord Head playback. 
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Dropout duration is affected by the pin to scanner gap. To measure the clearance, insert a 12 mil precision 
plastic stock between the scanner and the guide pin at the record head height. Make certain all heads are clear 


of the gap. sad LC ыт EN EN 





_ALLEN SCREW(B) 
(CLEARANCE) 







: : EXIT 
202 GUIDE 


~ Аға. 


0.012" to 0.014" CLEARANCE | „Му LN ~ 
SCANNER, 


ENTRANCE PIN TO SCANNER ^. 






Pivot point for 
pin to scarmer clearance 


9.011" TO 0.013" CLEARANCE 


Guide securing screws (А 
EXIT PIN TO SCANNER 


Q 


` 


sg NS --. 





Dropout position cam, © 


= Guide Block securing screws @ 
'To adjust the clearance: 
Turn allen screw B clockwise until it contacts the scanner. 
2. Loosen the three guide securing screws A. 


3. Turn allen screw B clockwise to increase the gap. To decrease the gap, turn B counterclockwise while 
pushing gently on the guide assembly. 


4. Snug down the three securing screws А going from one to another. 
5. Recheck the clearance. 
6. Back off allen screw B two turns counterclockwise. 


Dropout position is adjusted using the dropout position cam, Switch the monitor to DEMOD VIDEO. 
Make certain that the SYNC ADD switch on Playback Sync Processor PWA 6 is off 


If the dropout is early, loosen the screw that secures the dropout position cam C and use a feeler guage to set 
the spacing in mils between the cam and the guide block. One mil equals one microsecond. 
1. Loosen the guide block securing screws D and slide the guide block until it presses against the cam, and the 
guide block locating pins are resting against the lower scanner. 


2. When moving the guide block, loosen the three guide block screws enough so that the rubber ring under the 
guide block is not pulled along and deformed when the block is moved. 


3.  Tighten the three guide block securing screws D in the 1, 2, 3 sequence shown, making three passes before 
full torque is applied. 


If the dropout is late, first loosen the three guide block securing screws D. Use a feeler guage to set the 
clearance between the guide block and tbe dropout position cam.  Tighten the three guide block securing screws D 
in the I, 2, 3 sequence. 

- Loosen the cam, rotate it until it snug against the guide block,and retighten. 


Make a new recording and verify the dropout position and duration. Recheck track straightness. 
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Control track position is checked using the same procedures as for scanner tachometer position, except that 
tracking must be in UNITY 
l. Set up the oscilloscope: 
Trigger Waveform Monitor Sync BNC on the back of the VPR-3 (use a ("Т"), 
Channel 1 Probe MODULATOR PWA 1 TP 13. Select DEMOD VIDEO on the Control Panel 
Monitor Selector. 


2. "VPR-3 mode 


Home Menu Edit Assemble mode 
Servo Set-Up Tracking to Unity 
Video Set-up Record Head Playback 


3. Playback the guide alignment tape with TRACKING in UNITY. Momentarily depress the TAPE/EE switch on 
RF EQUALIZER PWA 3, and adjust the scope to place the start of the vertical broad pulse on a convenient 
graticule marking. Observe that the two vertical sync intervals are coincident, t 5 microseconds, and on the 
same field. 


iU 





аз 44-4-5146 


TART OF —H-*F—H c 
Aia сме C T ~ Coincidence, 


l NEN EET: 5 microseconds 
M 







REFERENCE VIDEO 











Same Field 






DEMODULATOR VIDEO 





START CF о э—Н- те 
н- FIELD сме 


If the timing is not within £ 5 microsecond, the audio and control track head assembly must be moved. 
l. Loosen the two screws А so that the head assembly can pivot оп B. 


2. Playing back the guide alignment tape, move the head assembly to achieve coincidence between Demod and 
Reference vertical, t 5  microsecond. А movement of one sixth of an inch represents a one field 
displacement! 


3. Adjust the oscilloscope to observe horizontal sync after dropout. Adjust, if necessary, for coincidence within 
+1 microsecond. Tighten the screws on the audio head assembly base. 


PIVOT POINT 
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VPR 3 HELICAL INTERCHANGE 
APPENDIX À 
GUIDE HEIGHT ADJUSTMENTS 


1. Use extreme care in making any guide height adjustments. Guide height and guide angle 
adjustments are interactive. The two are adjusted together, in small increments, to achieve correct 
biasing of the tape onto the guide band, and a flat RF envelope, as tracking is varied. Misadjustment 
can cause serious interchange problems. 


2. Set-up: 
SCOPE: Trigger PLAYBACK SYNC PWA TP 4 
Channel 1 to MODULATOR PWA TP 13 
Select RF on the VPR 3 Control Panel Monitor Select. 
VPR-3 Loosen the slotted screws on the EXIT and ENTRANCE Guides $ turn 
Record Lockout, CONTROL РМА 20, ON. 


On the VIDEO SET-UP menu, select RECORD HEAD playback, and 
Variable Tracking. 


Playback the Guide Alignment Tape. 


3. Adjust the entry height adjustment screw C for proper biasing of the tape by the ceramic edge 
guide - 2 to 3 mils lift off of the guide. 


The edge guide should not buckle the tape. A push on the entry keeper should cause a slight (10$) 
dip in the right edge of the RF envelope. 


Be very careful not to push the ceramic guide into the rotating scanner. 


A clockwise turn on screw C will increase the bias on the tape, while a counterclockwise turn will 
raise the edge off of the tape. 


Alternate the height adjustment with angle adjustment À to peak up the RF envelope without 
causing a dip elsewhere. 


Vary tracking and observe that the RF envelope on the scope rises and falls evenly. 


The proper adjustment of C and A is $ turn clockwisefrom the point wherethe ceramic guide just 
touches the tape. 


4. Repeat the procedure for screws B (angle) and D (height) on the exit guide.. 


5. Depress STOP, and when the scanner stops, tighten the slotted screws on the Entrance and Exit 
guides. 


6. Playback the guide alignment tape. Vary tracking, and verify that the RF envelope rises and 
falls uniformly. Leading and trailing edges should rise and fall together. Apush on the guide keeper 
should cause a slight dip (approximately 10$) on the edge of the RF envelope. 


Make sure the tape is not being buckled by the ceramic guide edge guide. 


It may be necessary to loosen the slotted screws again, and finely adjust Screws А and B for flat 
envelope, and C and D for proper tape biasing. 


ADJUSTMENT LOCKING SCREWS 













ENTRANCE GUIDE 
EXIT GUIDE 

CAUTION: THE ENTRANCE 

AND EXIT SLOTTED LOCKING 
SCREWS MUST BE LOOSENED 

V2. TURN BEFORE ADJUSTMENT, 
THEN TIGHTENED AFTER ADJUSTMENT, 


ANGLE 


ADIUSTMENT GUIDE PIN 


"С" KEEPER B" 
HEIGHT "p" ANGLE 
ADJUSTMENT HEIGHT ADJUSTMENT 


ADJUSTMENT 
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0125 
(PIN To DRUM) 
Еж 


UPPER DRUM 





SCANNER GUIDE PIN ADJUSTMENT 
A——— ан бий Y F 
FIG 1,8 


Verify pin-to-pin spacing is between 0.092 to 0.096 inches. 
(See Figure 1). (Note: use 0.092, 0.994, 0.096 gauges in 
"go-no-go" technique). 

015 
Verify pin-to-drum spacing is 2.012 to 0.014 inches for the 
entry pin and 0.011. хо 2.013 inches for the exit pin. (See 
Figure 1). Adjust if necessary and repeat step 4. 


NOTE 





THE PINS SHOULD BE PARALLEL TO THE SCANNER 
WITHIN .5 MILS. 


Adjust spacing of the spring loaded ceramic edge guides for 
.005 to .027 inches spacing from the upper drum (see Figure 
1). Verify that the ceramic extends .003 to .005 inches 
over the front of the pin and lays flat on top of the pin - 
(push finger forward if necessary). Use gram gauge and 
measure spring force of 22 to 27 grams. Reform spring as 
necessary to achieve spring force and flatness. 
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IN PLAY море 















AIR GUIDES 


то TENSION дом— \ CÈRI 


MANIFOLO 


AUDIO SHIELD GATE 
CYLINDER 





"iN/NO"* PORT 


SOLENOID SWITCH 
MOUNTING SCREWS 
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2-6 | AIR SYSTEM CHECKS 


The air system is housed in an acoustically shielded enclosure located behind the 
tape transport. It provides the air used by the air guides on the tape transport and 
the vacuum required by the capstan. It also supplies air for the air-actuated audio 
headstack shield that slides into position when VPR-3 power is on and tape is 
threaded. An ac-powered rotary-vane type compressor produces the pressure. Two 
pressure regulators, one for the scanner guides and the other for the transport 
guides, reduce the pressure to the appropriate levels. A pressure regulator in the 
vacuum line is used to adjust the capstan vacuum. The system uses two air filters. 
One filters the air drawn in through the capstan and the other filters the air output 
to the guides. 


PLUMBING GUIDE 


( 24) 





NEEDLE VALVE @ AR GUIDES 


© POLER GUIDES 
O FIXED GUIDES 





TRANSPORT 
SOLENOIO SWITCH (232802) (8 - 83 02.) P SUPPLY IDLER 
IE YOUR MACHINE HAS THE [> Vibo ERAS 
SOLENOID SWITCH, THEN Қ 
CONNECT TUBING AS SHOWN P sauen силов 
WITH DOTTED LINE, à 
(THIS РАСТ IS MOUNTED BEHIND GAGE PANEL...) > rupe Duk 


Adjust scanner guide pressure for 7.5 PSI in play mode. 
Ж-Е 


Adjust transport guide pressure for 5 PSI in play mode. 


Adjust vacuum for 78 inches of water in play mode. 


Repeat step 16, 17 and 18 as necessary. 


Turn off power and extend PWA Al4 (Reel and Scanner Servo). 
Connect scope to Pin 35 (Capstan MDA Drive). 0.45У equals 
of capstan current. 


1 amp 


Place 
valve 
rent. 


machine in stop, then +1 var. play. Rotate the needle 
counter-clockwise to obtain a minimum of capstan cur- 


Adjust the needle valve clockwise until the capstan current 
is 100 ma above the minimum. (0.045У above min. reading). 


Adjust take-up tension for equal capstan current in variable 
play mode for +lx and -1х play speed. 


Place the machine in stop, then play. ТЕ everything is nor- 
mal the capstan current will run from 0.7 to 1.0 amp depend- 
ing on altitude, tape, humidity, temp, etc. I£f the capstan 
current is high, check the transport guides by raising the 
pressure to them. If current decreases with an increase in 
air pressure, then one or more guides are not flowing pro- 


perly 


Isolate defective guide by checking tension build- 


up through the transport. 
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МОТЕ:- NO ADJUSTMENT OF THE COLOR FRAMER, PWAS, SHOULD ВЕ 
PERFORMED UNLESS A KNOWN К517@А VIDEG SOURCE ОР 8 
DEGREES SC/H PHASE IS AVALIABLE. A suitable 
source is the video output of the ZEUS 1 with SC/H 
phase set to standard, or using the Advanced 
Reference output. А11 adjustments should only» Бе 
performed if components have been changed, as the 
unit is Factory calibrated. 


1. With power removed from the VPR-3, place PWA 5 COLOR FRAMER, on the 


extender. Turn on the editor with the Гед #г1 softkey in the Home menu. 
Unless otherwise stated the System Unity button should be in UNITY. 


REFERENCE COLOR FIELD 1 IDENTIFIER. 


2. 3.58MHz Phase Locked Oscillator adjustment. 
Scope SPin él 
STP25 
SPin 47 (Тг!одег) 
Adjust the scope’s timebase in delayed sweep to 
show the burst on Ріпбі. 


Jumper 546 А-С 

Adjust 5 C 163 for minimum drift between the two 
signals. 

Jumper 546 ñ-B 


3. 98 Degree Phase Shifter adjustment. 


Scope SIP 15 Trigger): 
STP 24 
Adjust R246 so that the pulses at TPIS are in the 


center of the high or low portion of the square 
wave at TP24. NOTE: The pulses could be at 
either the high or low part of the square wave, 
and either is correct. 
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DEMODULATED VIDEO FIELD IDENTIFIER 


4. VCO Error Voltage Offset. Either short 5829 or ground U18-3. 


Scope STP 5 
Adjust R223 for 8 volts at TP 5. Remove the 
short. 


5. VCO Error Voltage. 
Scope STP 5 


Adjust L3 for 8 volts at TP S. 


é. Burst Filter Tuning. 


Scope STP ó 
SPin 47 (Trigger) 


Adjust L2 for maximum amplitude burst at TP 4. 
7. Horizontal Subcarrier Delay. 


Scope STP 2 Burst Sample 
STP 3 H Derived Subcarrier 
oPin 47 (Trigger? Flywheel H 


Adjust Li so that the pulses at TP2 are in the 
center of the high or low portion of the square 
wave at TP3. NOTE: The pulses could be at 
either the high or low part of the square wave, 
and either is correct. 


8. SC/H Phase Meter Calibration. Adjust SR 119 so that the SC/H Phase 
Meter on the Control Panel reads @ Degrees. 


9. SC/H Meter calibration range control. With the system in variable 
adjust the SC/H meter control CW until the meters reads *48 degrees. 
Now turn the control an equal distance CCW and ensure that the meter 
reads -48 degrees. If it does not adjust SR 263. Repeat until an equal 
CW, CCW adjustment of the control gives an equal indication on meter, 
Place the system bacK into UNITY. 
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NOTE: The next two steps require a video source that allows the SC/H 
phase to be adjusted a calibrated amount. If such a source is not 
avaliable then these steps should NOT be done. If the UPR 3 is 
connected to a ZEUS 1 then put the system in PREPROC and with the 
[ZEUS]; [PHASE] menu adust the SC/H phase. 


18. SC/H Phase Meter Linearity adjustment. Gn the Video Input source 
swing the SC/H phase *48 degrees, note the meter reading. Now swing the 
SC/H phase of the source to -48 degrees and the meter should read the 
same negative as for the positive swing. If there is any non-linearity 
adjust SR 222 for an equal positive and negative deflection for the 
source SC/H phase. 


11. SC/H Phase Meter gain. Adjust the source SC/H phase for +76 
degrees, If the meter does not read *78 the adjust SR 27 to achieve 
this. Ensure that when the source phase is swung to -78 degrees that the 
meter reads -78.1+ it does not recheck the adjustment of R 222. Repeat 
steps 18 and 11 as necessary to get correct meter deflection. 


12. Waveform position adjustment. Play a previously recorded tape and 
select the RF monitoring on the Video Monitoring selector. Adjust R 221 
so that the RF display is central, showing the two dropouts evenly 
placed from either edge of the display. 
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COLOR в ве МЕН ADJUSTMENT S 


Pal 


NOTE:- МО ADJUSTMENT OF THE COLOR FRAMER, PWAS, SHOULD BE 


1, 


extender. 


PERFORMED UNLESS а KNOWN VIDEO SOURCE OF ü DEGREES 
SC/H PHASE IS AVALIABLE. A suitable source is the 
video output of the ZEUS 1 with SC/H phase set to 
standard, or using the Advanced Reference output. 
All adjustments should only be performed if 
components have been changed, as the unit is 
Factory calibrated. 


With power removed from the VPR-3, place PWA 5 COLOR FRAMER, on the 
Turn on the editor with the Ceditr] softkey in the Home menu. 


Unless otherwise stated the System Unity button should be in UNITY. 


REFERENCE COLOR FIELD 1 IDENTIFIER. 


2. 


3. 


4.43MHz Phase Locked Oscillator adjustment. 


Scope SPin 41 


SU18?-B 

SPin 47 Trigger): 

Adjust the scope’s timebase in delayed sweep to 
show the burst on Pinél. 


Jumper 548 A-C 

Adjust 5 C 228 tor minimum drift between the two 
signals. 

Jumper 548 А-В 


Subcarrier Tuned Amplifier, adjustment. 
Scope U187-3 


Adjust 118 for maximum subcarrier. 
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4. 25Hz Tuned Amplifier adjustment. 
Scope STP 3 


Adjust К2В2 for а 18v p-p 25Hz signal. 


5. 98 Degree Phase Shifter adjustment. 


Scope STP 13 (Trigger) 
STP 38 
Adjust R292 so that the H pulses at ТРІЗ are at 


the peak or trough of the 25 Hz sine wave at 
TP23@. NOTE: The pulses could be at either 
the high or low part of the square wave, and 
either is correct. 


DEMODULATED VIDEO FIELD IDENTIFIER 


ó.. Frame Ramp Generator. 
Scope STP 23 
Adjust SR 44 zo that there is no step half way up 
the 25Hz ramp at ТР23. 
7. 25Hz Offset, 
Scope STP 15 
Adjust SR 39 for a minimum 25Hz component in the 


VCO error signal at ТРІ5. 


. 8. VCO Error Voltage Offset. Either short 58157 or ground 047-3. 


Scope STP 15 
Adjust R155 for 8 volts at TP 15, Remove the 
short. 
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9. VCO Error Voltage. 


Scope STP 15 
Adjust L3 for 8 volts at TP 15. 


18, Burst Filter Tuning. 


Scope STP 1 
SPin 47 (Trigger? 


Adjust Li for maximum amplitude burst at TP 1. 


11. Horizontal Subcarrier Delay. 


Scope STP 2 Burst Sample : 
STP 3 H Derived Subcarrier 
SPin 47 (Trigger) Flywheel H 


Adjust L2 so that the pulses at TP2 are in the 
center of the high or low portion of the square 
wave at ТРЗ. NOTE: The pulses could be at 
either the high or low part of the square wave, 
and either is correct. 


12. 'SC/H Phase Meter Calibration. Adjust 5R 177 so that the SC/H Phase 
Meter on the Control Panel reads 8 Degrees. 


13. SC/H Meter calibration range control. With the system in variable 
adjust the SC/H meter control СЫ until the meters reads +40 degrees. 
Now turn the control an equal distance CCW and ensure that the meter 
reads -48 degrees. If it does not adjust SR 147. -Repeat until an equal 
CW, CCW adjustment of the control gives an equal indication on meter. 
Place the system back into UNITY. 
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NOTE: The next two steps require a video source that allows the SC/H 
phase to be adjusted a calibrated amount. If such a source is not 
avaliable then these steps should МОТ be done. 1+ the UPR 3 is 
connected to a ZEUS 1 then put the system in PREPROC and with the 
[ZEUS]; [PHASE] menu adust the SC/H phase. 


14. SC/H Phase Meter Linearity adjustment. Оп the Video Input source 
swing the SC/H phase +40 degrees, note the meter reading. Now swing the 
SC/H phase of the source to -48 degrees and the meter should read the 
same negative as for the positive swing. If there is any non-linearity 
adjust SR 196 for an equal positiue and negative deflection for the 
source SC/H phase. : 


15.  SC/H Phase Meter gain. Adjust the source SC/H phase for +78 
degrees. If the meter does not read +70 the adjust SR 189 to achieve 
this. Ensure that when the source phase is swung to -76 degrees that the 
meter reads -78.1f it does not recheck the adjustment of R 186. Repeat 
steps 14 and 15 as necessary to get correct meter deflection. 


15. Waveform position adjustment. Play a previously recorded tape and 
select the RF monitoring on the Video Monitoring selector. Adjust R 383 
so that the RF display is central, showing the two dropouts evenly 
placed from either edge of the display. 
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